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The unique RCA Carry-Kit Package
of eight sealed-in=-steel “A” batteries

BECAUSE RCA sealed-in-steel Radio “A” Batteries
stay fresh for years, you can sell them easily—and with
confidence—in this new RCA Carry-Kit package of
eight cells. ‘

The new RCA Carry-Kit stimulates large unit-of-
sales purchases . .. assures an ample supply of RCA

VS-036’s when they’re needed. It’s one of the ways
RCA is helping you get your share of what has been
predicted the greatest portable year in history.

You'll need good supply of RCA Carry-Kits to meet
the demand. Order your stock today from your local
RCA Distributor and be prepared for the business.

SELL RCA BATTERIES —THE COMPLETE LINE FOR THE RADIO AND ELECTRONIC TRADE

Portable A's Portable B’s Portable AB's

Fiashlight

TUBE DEPARTMENT

RADI

HARRISON, N. J.

CORPORATIO:

Farm A's Farm B's Farm AB's Industrial

of AMERICH
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J. E. SMITH, President
National Radio Institute

I TRAINED NED THESE MEN

Makes $60 A
Week Plus Bonus
“I am Radio
Serviceman
for The
Adams Ap-
pliance Co.
Amnow get-
ting $60 a
week, plus bonus and over-
time.”—W. A. ANGEL,
Blythesville, Arkansas.

¥new Nothing
About Radie

]
S §
;] nothing
*96“1 about Radio
g when I en-
rolled. T am
doing spare
timework. I
have more than paid for
Course and about
worth equip-
-RAYMOND
HOLTCAMP Vandalia,
Illinois.

knew

July, 1948

AND MANY OTHER CI REUITS |

Do you want a good-pay job in the
fast-growing Radio Industry—or your
own money-making Radio Shop? My
train-at-home method has helped hun-
dreds of men with no previous cxpe-
rience become qualified Radio Tech-
nicians. Mail the Coupon and you’ll get
a Sample Lesson and my 64-page book,
“How to Be a Success in RADIO-Tele-
vision-Electronics,” both FREE. See
how you get practical Radio experience
at home, building, testing Radio cir-
cuits with BIG KITS OF PARTS I send!

Many Begmners Soon Make EXTRA Money

in Spare Time While Learning

The day you enroll 1 start sending
EXTRA MONEY manuals. ou learn
Radio principles from my easy-tg-under-
stand, illustrated lessons—PRACTICE what
you learn with parts I send—USE your
kpowledge to make EXTRA
money fixing neighbors’ Radios
in spare time while still learn-
ing! Irom here it’s a short step
10 your own [{ull time Radio
Shop or a good Radio job!

VETERANS

You can get

G ACQUAINTED WITH

GET“N
R[EE.\VER S[chl!(i

‘ 7’/‘”" e Be
Success
RADIO

former, loop antcnna, ete. EVERYTHING yo
modern, powerful Radio Recelver'

bors”

Futurn for Tramed Men |s Bnght

in Radio, Television, Electronics

It’s probably easier to get started in
Radio now than ever before, because the
Radio Repair Business is bootning. Trained
Radio Technicians also find profitable op-
portunities in Police, Aviation, Marine
Radio, Broadeasting, Radio Manufacturing,
Publié  Address work. Think of even
greater opportunities as public demand
for Television, I'\{, Electronic devices con-
tinues to grow. Get the facts on all these
opportunities. Send for FREE books nowl

Find Out What NRI Can Do For You

Mail Coupon for Sample Lesson, “Get<

ting Acguainted With Receiver Secrvicing,”
and my FREX 6i-page book. It's packod
with facts about Radio’s opportunities for
you. Read the details about my Course.
Read letters from men I trained, telling
what they are doing, earning. See how
= quickly, e@slly You can g

o

get started. No_ ob-
hgahon Just MAIL

COouI NOW in an
envelope or paste it
on a penny postal.

E. SMITH, Pres., Dept. 8GR,
Natlonal Radio institute, Pioncer Home \N

Study Radio School, Washington 3, D. C.

MR..I E. SMlTH Pres:dent Dept. 8G

As part of my Course I send you the speaker, tubes, chassxs, trang~

u need to build this

In addition, I send you parts to
build many other real Radio circuits, like the Radio Tester, Frequency
Modulation (FM) Signal Generator, and Superheterodyne Receiver pic-
tured below.
material to get practical Ra-
dio experience and to make
EXTRA money fixing neigh-
Radios in spare time.
Mail coupon below for com-
plete information! _

You use this

this training n 1o .| Natioral Radio Institute, Washington 9, D. C. E
1eLEY
5 TRONICS Mail me FREE Sample Lesson and 64-page book. (No
under G. I. Bill. e i salesman will call. Please write plainly.) E
Mail coupon. Ageen i
Name
AQAEESS .- e eesereeese oo |
City ..o _Zone.. ... State........ ... E

] Check if Veteran

www americanradiohistorv com
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Editor

OLIVER READ, WSETI
Managing Editor

WM. A. STOCKLIN
Technical Editor

H. S. RENNE, EX-WS8PTS
Associgte Editors

RAY FRANK, WwW9jU

P. B. HOEFER

E. HITZEL

S. KRUMBACH

Staff Photographer
ARTHUR E. HAUG
Steff Artise

R. S. KUPJACK
Advertising Manager

L. L. OSTEN

Midwestern Advertising Manager

JOHN A. RONAN. JR.

vt Dircctor

A
HERMAN R. BOLLIN

COVER FHOTO: Modern television
servicing setup including an audio
oscillator, oscilloscope, television
calibrator, test oscillator, televi-
sion sweep generator and ''Volt-Oh-
myst. All equipment made by RCA.
(Photo by Radio Corporation of America)

Chairman of the Board end Publisher
WILLIAM B. ZIFF

President

B. G. DAVIS

Scerctary-Treasiner

ARTHUR T. PULLEN

Vice-Presidents

GEORGE BERNER

Advatising and Sales Director
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Dir. Eastern Div.

H. . MORGANROTH

Production Director
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Circulation Director
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. ..Max Alth 35
........... W. William Hensler 38

.Rufus P. Turner, WIAY 40
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Marine Radio Installation.

New Trends in Receiver Design
A Compact Linear Diode V.T.V.M.
Make a Test Unit for Your Service Kit.

A Compact Medium Power C. W. Transmitter
.................. Charles S. Mayeda, WOGMR 42

New Test Equipment Speeds Video Servicing. Arthur Liebscher 44
Television on Wheels......._ . R. P. Wakeman and T. T. Goldsmith, Jr. 46
Equalizing the G.E. Pickup. N R John F. Gruber 48

R. C. Amundsen, WIHYF 49

10 db. Volume Compression Without Splatter :
R. M. Crotinger, WOGUY 50

The Recording and Reproduction of Sound (Part 17)..... Oliver Read 52
Mac's Radio Service Shop —— ] John T. Frye 54
Radio Seeks Black Gold T. A. Patterson, Jr. 55
A Simple Shutter Speed Meter. .Vernon B. Westburg  E8

Putting the 826 to Work. I
........................ Richard L. Parmenter, WIJXF and C. E. Clark, WIKLS &1

Low Cost All-Wave Signal Generator. woeHarold Gould &4
Modern Television Receivers, (Part 4). ... . ... .. Milton S. Kiver 66
Guy Dexter 78

A Low Frequency Converter

Again—Danger, High Voltage.. ..
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For the Record .. The Editor 8 RN Circuit Page ... ... B84
Spot Radio News . . 18 What's New in Radio . 88
Within the Industry . 26 New Receivers 134
Short-Wave ... K. R. Boord 60 Manufacturers' Literature . 152
Technical Books ... 159
DAy, COPYRIGHT 1948
< A ZIFF-DAVIS PUBLISHING COMPANY
s A3 & i85 North Wabash Ave., Chicago 1, Il e
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RADIO NEWS is published monthly by the Zitt-Davis Publishing Company, 185 N. Wabash Ave., Chicago 1,
111, Subscription Rates: in U, 8. and Canada $4.00 (12 issues), single copies 35 cents; in Mexico, South and
Central America, and U.S. Possessions, $4.00 (12 issues); in British Empire, $5.00 (12 issues)—all other for-
eign countries $5.00 (12 issues). Subscribers should allow at least 2 weeks for change of address, All com-
munications about subscriptions should be addressed to: Director of Circulation, 185 N. Wabash Ave.. Chicago
1 Il Entered as second class matter March 9, 1938, at the P'ost Office, Chicago, Illinois, under the Act of
March 3, 1879. Entered as second class matter at the Post Qffice Dept., Ottawa, Canada. Contributors should
retain & copy of contributions and include return postage. Contributions will be handled with reasonable care
but this magazine assumes no responsibility for their safety. Accepted material is subject to whatever revisions
and by-line changes that are necessary. Payment made at our current rates, covers all authors’, contributors’,
or contestants’ rights, title, and interest in and to accepted material, including photographs and drawings,

RADIO NEWS
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EVERYTHING
YOU WANT.....in @

. Coverage 540 kc 20 54 5
MC =3 o . s g o

IR

e Five bcmés

e Full electrical bondspread

* Senes noxse hmner e

. UmvenS,gf amet){na Jinput
e Built-in PM speaker

3
e Beat osctiiqtcr

e 7, 5 weti aud;o output

& B

Overall tuning range: 540 ke to 54.5 Mc. Band 1:
540-1630 Kc; Band 2: 2.5-6.3 Mc; Band 3: 6.3-
1.6 Mc; Band 4: 14-31 Mc; Band 5: 48-54.5 Mc.

Controls: main tuning, bandspread, band-
switch, RF gain, audio volume, tone control,
noise limiter, standby-receive, phone-code switch,
speaker-headphone switch and phone jack on reac

high quality
low cost receiver

- hallicrafters NEw S-53

° Accurctety cohbrqfed shde #
rule dicds. S e A ®

Hodlel

Hallicrafters Model S-53 takes an important position in the

Hallicrafters line of high quality communications receivers.
Completely modern. Superbly engineered for top flight perform-
ance at remarkably low price. All the Hallicrafters built-in
quality features amateurs expect and demand in a good receiver.
Extended frequency range from 540 kc to 54.5 Mc in five bands.
Uses two Mc IF which positively eliminates all amateur station
images or repeat points within the ham bands. The strikingly
designed, edge lighted dial is precisely calibrated. A separate
bandspread control provides full electrical bandspread on all
frequency bands. Latest series type noise limiter circuit; voltage
stabjlized oscillator; iron core 1F’s; built-in PM dynamic speaker.
Rich satin-black steel cabinet with satin chrome trim. Complete
with seven tubes and rectifier. 105-125 volts, 50-60
cycles AC .

: . $79.50

panel. Input jack for record player pickup con-
nection.

New superhet circuit uses: 1—6C4 oscillator;
1—G6BAG mixer; 2—6BAG IF’s; 6HG detector-
AVC-noise limiter; 6SC7 BFO-1st audio; 6K6GT
audio output and SY3 rectifier.

Size: 127" x 675" x 774".

Copyright 1948, The Hallicrafters Co.

hallicrafters

RADIO

THI HALLICRAFTERS €.
A401 W, Pifth Ave., Chixage 24, NHlinols

" MANUFACTURERS OF RADIO AND ELECTRONIC LQUIPMENT

Wwww americanradiohistorv com
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RUBBER RECIPE

Rubber compounds te the tune
of some 35 million pounds a year go into
Bell System plant. Each compound
must meet many requircments for re-
sistance to humidity, oxygen, ozone,
light and abrasion. The right properties
depend on skillful selection and com-
pounding of ingredients; this is one of
the jobs of Bell Laboratories.

Sulphur, one essential ingredient
of rubber, can also be corrosive. That
seemed to rule out rubber on telephone
cords. But Bell chemists found that if
they held sulphur to the bare minimum,
corrosion ceased. Now vour handset
cord has long life, is less susceptible to
moisture as, for example, from a wet
umbrella.

Connecting your home to the
telephone wire on the street is a “drop”
— one hundred feet or more of rubber-
insulated wire. Once this wire was pro-
tected from ozone, light and abrasion by
an impregnated cotton braid; but water
leached the impregnant, and the braid
rotted. Bell chemists tested scores of
synthetics, and selected neoprene as an

exterior covering with many times the
life of braid.

Rubber is only one of many types
of insulation developed by the Labora-
tories for the Bell System; insulation is

only one of the Laboratories” problems BELL TELEPHONE LABORATORIES */&ﬁ%&

in providing a quick, economical path
EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON-

for your voice. TINUED IMPROYEMENTS AND ECONOMIES IN TELEPHONE SERVICE. %: &
3G,

6 RADIOC NEWS
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I’LL TRAIN YOU AT HOME—BETTER—FASTER
by Putting You to Work with Your Hands

Ia this picture I show you exactly what youw’ll get from me during your Sprayberry
Radio Training. This actual photograph speaks for itself! Sprayberry Radio Training
is really COMPLETE—I start you with interesting, easily understood basic knowledge
and I keep the mailman busy bringing you valuable Service Manuals, profitable Busi-
ness Builders, extra helps and books—and 8 Big Kits of Actual Radio Equipment! My
course is practical and down-to-earth. You get my personal help every step of the way.
My method is BEST for you—because you train largely by working with your hands—
building, testing, trouble-shooting with parts I supply. With these kits you build a
powerful 6-tube superhet Radio, a big 16-range test meter and perform over 175
other fascinating practical experiments.

EAR¥ WHILE LEARNING

Shortly after you enroll I send you my famous
BUSINESS BUILDERS that help you get and do
profitable neighborhood Radio Service jobs while
learning. These jobs pay well, and pave the way for
a Radio Service Business of your own,

All branches of Radio, Television and Electronics
are booming! Trained men are needed NOW! I'll
prepare you for your own profitable Radio Service
Business or a big pay radio job in double quick
rime. You learn at home in spare time—you keep
your present job while getting set for the future.

My course is so perfectly planned—so easy to
grasp and understand—you need no_ previous
knowledge or experience of Radio or Electricity.
Get the facts now—find out what Sprayberry Radio
Trainiag can do for yox. Mail the coupon below
and by return mail I'll rush my big book, “How To

You build this com-
plete 16-range AC-
DC test meter set-
up.

I show you how ia
build this speaker
tester and many
other instruments.

! You build, test and
trouble -shoot this
powerful -tube su-
perhet Radio.

SAMPLE LESSON

F !% E % AND BIG CATALOGG

See how quickly and easily you can get your start
in Radio, Electronics, Television with Sprayberry
Training. Just fill out, clip and mail the coupon P ¥1 10 ‘;;:L
NOW for my big FREE book and FREE Sample ; s
Lesson. No obligation. No salesman will call. Read : /
all the facts about Sprayberry Training — then
decide. Tuake the first step TODAY — rush the

coupon to me.

VETERANS: Approved for G. I. Training under NAME ..o

Public Laws 16 and 346. Check coupon and maif

today for complete facts. ADDRESS
SPRAYBERRY ACADEMY OF RADIO cITY

Fronk L. Sproyberry, President
ROOM 2578,

July, 1948

I
|
|
|
[
I
l
L

SPRAYBERRY BUILDING, PUEBLO, TOLORADO

www americanradiohistorv com

Make Money In Radio, Electronics and Tele-
vision” that tells all about Sprayberry Training.
I'll also send you a Sample Lesson, “How To
Read Radio Diagrams and Symbols”—all FREE,
You'll read many letters from successful Radio
men I've trained—and you can decide for yourself
what Sprayberry Training holds in store for you.

LOW COST COMPLETE TRAINING

Sprayberry Training is surprisingly Low In Cost
—and if you desire, convenient monthly payments
can be arranged. This is COMPLETE, Up-to-Date
training—covering Radio Repairing, Television
and F.M., Industrial Electronics and many other
new developments. Sprayberry Trained men
really know Radio. This is training that sticks
with you and makes money for you.

FRANK L. SPRAYBERRY, President

SPRAYBERRY ACADEMY OF RADIO,

2578 Sprayberry Building, Pueblo, Colorada
Rush my FREE

tronics and Television"'

copies of ‘‘How To Make Money In Radio, Elec-
and “‘How To Read Radio Diagrams and Symbols.”’

[} Check here if o Veteran

et it i o e ot St b amd el e it el it (ete o e I e et et
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Hew!
JOHNSON INDUCTORS

!

2 nran | COIL TO TUBE
HATG" ] LINK TO LINE

JOHNSON’S new and comprehensive
line of inductors and “plug-in” 'swinging
link assemblies bring o the amateur the
same elficiency achieved in commercial
and broadcast components.

This efficiency is secured by the use of
two fundamental types of inductors for
each band — inductors for use with either
high voltage low current tubes or inductors
for use with low voltage high current
tubes. Each of these models is available
in 150, 500 and 1,000 watt ratings.

Another great feature is the matching
of “plug-in” link to feed line. The new
JOHNSON Inducter Catalog provides the
information necessary to select the “plug-
in” link that will best match a particular
inductor to any feed line ranging from 50
to 600 ohms impedance.

A complete line of semi-fixed link in-
ductors is also available.

Al inductor components, including
hardware, are spaced to fit conventional,
present day jack and plug assemblies in
their respective ratings and can be pur-
chased individually.

You'll find that the new matched
JOHNSON coils and “plug-in” links will
put substantially more RF in your antenna.

B N
Y )
H‘ '_.__a
ok #
g P
&., éi i M,,,_-»sf"/‘(
e W

See them at your dealer or write for
new JOHNSON AMATEUR INDUCTOR
CATALOG.

E. F. JOHNSON « WASECA, MINN.

3

BY

CORD. _

THE EDITOR

NCE a year the Editorial Staff of

RADIO NEWS deviates from its
normal routine of getting out its month-
ly issue of RN and moves itself over to
the Stevens Hotel in Chicago, to pub-
lish its “Radio News Daily.”

This ‘“daily newspaper’ was first in-
troduced by RADIO NEWS at the 1946
Trade Show as a service to our Indus-
try. Each year it is distributed to all
member-exhibitors, their distributors
and representatives. Copies were dis-
tributed each morning, containing news
and photos of current events and ex-
hibits.

As you probably know, your Radio
Indusiry gets together every year to
work on problems of distribution, prices,
and many others that all help to make
your job in radio-electronics more pro-
fitable and secure.

Rated as one of the largest of all
Industry Conventions, the Trade Show
is not just a gathering of manufacturers
to show off their new products to the
end-users. Rather the Show is designed
as a focal point for matters of common
interest to the Manufacturers, their
Representatives and their Distributors
and, in turn, to you.

Attendance at the 1948 Show, once
again, broke all records in spite of the
threatened rail strike that loomed on
its opening day. A total of 13,346 per-
sons, after passing the “screening com-
mittee”, were admitted to the Exhibi-
tion Hall. This figure included 1958 Ex-
hibiting Manufacturers, 1239 Non-Ex-
hibiting Manufacturers, 983 members of
NEDA (National Electronic Distributors
Association) 1075 non-NEDA members,
1557 Representatives, 82 Industrial Buy-
ers, 236 Executive Engineers, 71 Guest
Exhibitors, 180 Press, 690 Amateurs,
Servicemen and Guests, and 5175 Stu-
dents. Together with miscellaneous en-
trants, this represents by far the larg-
est attendance for this yearly Conven-
tion and Show.

Most of the students admitted on “All
Industry Day”’ came from Television
Schools. Without exception they were
keenly interested in the many new tele-
vision products on display. In fact, for
the first time- television components
were seen in large quantity throughout
the Exhibition Hall.

Another “first” in Show history was
TV cameras, strategically placed in the
Exhibition Hall, to scan many of the
exhibits in a preview of the Show. Re-
ceivers were set up in another part of
the hotel and the telecast was witnessed
by members of the various sponsoring
groups. Among the more familiar per-
sonalities to appear before the tele-
vision lenses were Howard W. Sams,
John Rider and U. A. Sanabria, all well-
known to radiomen.

In the past many of our readers have
written, asking whether or not they
would qualify to be admitted to the an-
nual Parts Show, and many servicemen,
amateurs and engineers, after identify-
ing themselves at the Stevens, were ad-
mitted to view the exhibits on “All
Industry Day” or “Open House Day.”
It is hoped that next year's program
will offer the same opportunity to this
group of radiomen.

One of the major problems facing the
Industry is the general retailing situa-
tion of many radio and television set
Dealers. Our Industry is producing more
units than ever before in its entire his-
tory. In fact, production is about three
times that of 1942. Many new manufac-
turers have come into the market, bear-
ing names unknown to the public. They
are 'seeking their fortunes in our In-
dustry. They are competing with the
“well known” national brands. As a
result, many retailers feel that the In-
dustry is approaching a chaotic condi-
tion, similar to the one that existed in
the 30’s. Dog-eat-dog practices of price
cutting, heavy trade-ins, etc.,, are con-
cerning many dealers, some of which
are stocking as many as 38 brands. With
sets piling up on their shelves, dealers
are beginning to cut prices in order to
cut down on their inventory. Leaders
of the Industry, accordingly, held many
meetings with the hope that ground-
work could be laid to set up a workable
plan and policy which would help
remedy the situation which could other-
wise reach alarming proportions.

All in all the 1948 Show was an out-
standing success. All of the new pro-
ducts displayed will soon be available in
quantity and many of the new tele-
vision components will soon be gracing
the homes of your customers...... O.R.
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[ icaid ALLIED has Everything

‘

e
e |
Tel
+ Projection Television!
1 e . : :
kY T
16" x 12 PICTURE—192 5Q. INCHES W N | EW IN RADI 0 |
S : e TEE e ; : i
2 ’_r"ﬂl_““;r:,"_,:r;"”ﬁr
i MODEL T-60 RACK TYPE PROJECTION
o » *
UNIT FOR CUSTOM INSTALLATIONS —  NEw! hallicrafters $-52 Receiver!
A. brmiaf“ new Hallxcrafte_rs develppment!A Tel?v‘i : A popularly-priced new Hallicrafters communications receiver,
" sion Prc?jecnon S.yS[em Wh.wh consists of: an opuca' 2 packed with exceptionally fine features. Designed for AC-DCopera-
g unn w,h‘Ch magnifies, projects, and reflects a beauti. ' tion. Tunes 550 kc to 43 mc in 4 bands. Highlights include: full
*] ful16 " x 127 picture; the receiver chassis; a },”,gh volt. electrical bandspread; inertia flywheel tuning; calibrated main dial;
age unit which sustains brilliance and stability, and automatic noise limiter; adjustable pitch BFO; standby switch;
the viewing screen. Complete for custom installation - code-phone switch; headphone jack; shock-mounted speaker; sep-
in any desired location. Delivers a brilliant, sharp, pov arate sensitivity and volume controls; 3-position tone control.

flat-faced 192 square-inch picture, comfortable atclose
range, perfect for distant viewing. Optically correct
picture provides excellent day or night viewing. Rack
arrangement provides proper throw; stable optical
¢ system stays in adjustment. Ideal for custom install-
E ations in homes; in wide demand $or taverns, clubs,
halls, schools and for similar applications.

g0 Hellcrafiers 1o T Projectinn $59500 | There’s Only ONE COMPLETE
Radio Buying Guide —It’s
hallicrafters’ : ALLIED’S CATALOG!

FAMOUS T-54 by o o o s

N ousands ol exper servicemen, engineers,
TELEVISION G soundmen, Amateurs, builders and experi-
TABLE MODEL . menters! Radio’s biggest catalog brings you
: the widest selections of the newest and finest
equipment, at money-saving low prices. Get
every buying advantage at ALLIED—speedy,

. Includes 7 tubes, plus rectifier and ballast; for 117 volts AC/DC
! operation. In handsome all-steel cabinet, 181" x 9%"” x 8l".
Shipping weight, 25 lbs.
97.588. §-52 Receiver. NET, f.0.b. Chicago ............ $9950
$19.90 down, $7.03 monthly for 12 months

Get the Radio Buying Guide that's used by

The immensely popular direct-viewing TV Receiver ar low
cost! Provides a brilliant picture 53{" long, 4” high—fuli

izr?migqe‘.lﬂé:;:ierhci]n??oa\inlsd%sy to operate. Clear, sharp, bright - expert shipment, the personal attention of 172 VALUE-PACKED
97.800. Hallicrafters' T-54 Receiver. seasoned radio experts—complete satisfac- PAGES. SEND FOR IT!

tion on every order. Get your ALLIED Cata-
log today!

NET, f.o.b. Chicago .. . $169.50
Terms: $33.90 down "$11.98 monthly for 12 months

’ o ALLED RADIO CORP. _}
: A LD'S 833 W. Jackson Bivd,, Dept. 1.G-8

; ,HE WOR Chicago 7, Hinois i

AL LI E D [J Send FREE 172-Page ALLIED Catalog. l

RGEST [J Enter order for Haollicrafters Model ..o '

A {J Enclosed $................ [0 Full Payment l

[ Part Payment (Balance C.O.D.) 1

[J Send ALLIED Easy Payment Plan details and order blank. i

Name... enreene enterseans am b saas - '

Everythitng tn Radlo i

= ADAr S, o e oo ceeaeteeeeiaecneteamamaeenoass aseean saes smas ee e e ere et ceteeeas e casa te 2o |

and Electronics |

ol OO OS SRRty L., T SO PRI l

...... e e e e e B
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wo new dummy antenna resistors, designed by

Ohmite, for loading radio transmitters or other
radio frequency sources, now offer improved frequency
characteristics. This resulis frem more effective pro-
portionment of the d-c resistance, residual inductance,
and distributed capacitance.

In the new units, residual inductance and distributed
capacitance are kept te a minimum, making the natural
resonant frequency as high as possible. For all practical
purposes, these dummy antenna resistors may be con-
sidered “non-reactive” within their recommended oper-
ating frequency ranges. To make electrical connections,
two types of ierminations are provided, depending

€

EOSTATS « RESISTORS -

10

TAP SWITCHES.

Rugged new Ohmite units consist of special non-inductively
wound, vitreous-enameled resistors connected in parallel and
mounted inside a sturdy, perforated steel cage.

@ IMPROVED FREQUERNCY
CHARACTERISTICS

® RUGGED VITREOUS-
ENAMELED CONSTRUCTION

upon whether the unit is intended to be used in con-
junction with a coaxial cable or with a parallel trans-
mission line.

Type D-161, 100-watt unit, is stocked in 52, 73, 300,
400, 500, and 600-chm values; Type D-251, 250-watt unit,
in 52, 73, 360, and 600 chms. Tol. == 5%. Get complete
information en the new Ohmite Dummy Antenna Re-
sistors.

WRITE FOR BULLETIN 136 TODAY!

OHMITE MANUFACTURING CO.

4883 Flournoy Street Chicago 44, Il

[TE

ATTENUATORS
RADIO NEWS

www americanradiohistorv com
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OUTSTANDING NEW FEATURES

e Measures Capacitance—from
5 mmfd. to 1000 mfd.

@ Measures dc current—from 1 micro-
amp to 10 amps

e Has measuring circuits isolated
from case

o Accessory crystal probe available—
for routine measurements up to
100 Mc.

s Accessory diode probe available—
for peak-to-peak mecasurements up
to 250 Mc.

e Provides extra ac sensitivity—1 volt
rms, full scale

Ir. addition, the RCA Master Volt-
Chmyst Electronic Meter includes all
features of the regular VoltChmyst
FElectronic Meter. It's a dc voltmeter
...a dc current meter...an ohmmeter
. ..an ac voltmeter ... an af voltmeter
...and an rf volimeter.

='VoltOhmyst” is a registered trade mark of

the Radio Corporation of America

TEST AD MEASURING EQUIPMENT

www americanradiohistorv.com
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RCA’s NEW MASTER VOLTOHMYST™ ELECTRONIC METER
+ -« fourth unit of a revolutionary new line of test equipment

Measures capacitance, current, voltage, and resistance

Use the Master VoltOhmyst Electronic
Meter to save time and increase profit
on every radio or television job. It’s
the only single instrument capable
of so many varied tests and measure~
ments. It will give accurate reacings
despite line voltage fluctuations. Its
million-to-one current range makes it
useful as an electronic galvanometer.
You can use it with the accessory crys-
tal probe for rms readings to 100 Mc,
or with the accessory diode probe fog
peak-to-peak readings to 250 Mc. The
Master VoltOhmyst Electronic Meter
is the most versatile VIVM available.

A new bulletin containing complete
specifications on the Type WV-95A
Master VoltOhmyst Electronic Meter
is yours for the asking. See your RCA
Test Equipment Distributor, or write
RCA, Commercial Engineering, Sec-,
tion GX60, Harrison, N. J.

RADIO CORPORATION of AMERICA

HARRISOK, #.J.
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During our ""Eighteen Years of Continuing Service To The
Servicing Industry” we have learned your needs. We have
built—will continve to maintain Rider Manvals as—The
World's Greatest Compilation of radio servicing data. No
other source gives you so much! In the 17 volumes of Rider
Manuals there are 23,800 pages, covering 13 120 chassis
and 25,495 modeis!

Here is a further example of the Coverage provided by
Rider Manvals:

SINCE THE END OF THE WAR, IN VOLS, XV, XVI
AND XVil (3 VOLUMES ONLY), YOU WILL FIND ;

1415— ONE BAND MODELS 15 —SEVEN BAND MODELS
387 — TWO BAND MODELS Plus—approximately 1000
172 —THREE BAND MODELS  “clarified schematics” of the
41 — FOUR BAND MODELS multi-band receivers.

61 — FIVE BAND MODELS 71 —RECORD CHANGERS
27 — SiX BAND MODELS 81 —FM RECEIVERS

KRENZLER HAS ALL 17 VOLUMES

Give Your Shop the Sign of Successful Servicing—

All 17 Rider Manuals
Volume XVII , . ., . .$15.00 Abridged Manvals [ to V

Yolume XVI ., ., , ., 840 fonevol) . . . . .$17.50

Volume XV | . « ¢« « 18,00 Record Changers and

VYolume XIV to VII Recorders . . . . . 9.00
{ea. Val) . . , . . 1500 Master Index, covering

Volume VI . . . . ., 11.00 Manuals, Vols. | to XV 1.50

nx!er Rad:o Scrwce Houst ,3Texas.
§f§§ Lo - ge e

R \§§s’$‘§$§%‘z ». _.gs"gw ¥ °§3””§<$$3$Né“;{§é
aili

:Zeﬁ’d*'m io servicing back-

Ridero gum;ahcn showv Qf
publications, which are builtto
the exact needs of fhe se;vmemén T 24

- Q;\gs- I - -'298‘3\» S
P i e e

';T ey are prdctlcql smtaney-mo:xlung ““j“f‘_g%é’-

e

and oﬁ’ergd ata reasonable mvestment
’%s@z r e

W e couldn’t do wnhoui ihe "”g’_ e

L L

RIDER ANTICIPATES YOUR NEEDS

Not content to merely supply those radio servicing
data upon which you have come to depend, Rider
is constantly alert anticipating your needs, enabling
you to cash-in at the earliest date, on new and
profitable servicing opportunities.

This month, we add to the list of Rider "firsts"
with the publication of Volume 1—Rider Television
Manual.

We also announce another Rider first which will
be out soon, the Rider PA Manual. (Publication
date this summer.)

Thus, Rider provides not only the most complete
Coverage of American-made receivers, but the most
comprehensive and up-to-date compilation of all
kinds of circuit data available from any single source.

JOHN F. RIDER' PUBLISHER, Inc.,

RADIO NEWS

www americanradiohistorv com
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OVER 1400 PAGES

(approximating 2000 Regular Pages)

Plus 200 PAGE
"HOW IT WORKS”’

Covers complete re-

ceivers as well as

kits, on 1946-1947

; b television produc-

- tien of 34 man-
ufacturers.

and Separate Index
Complete ..$15.00

The Manual provides television servicing data based
upon each Manufacturer’s Recommended Procedures for
his own sets. Circuit descriptions, adjustment of various
trimmers, traps, transformers, etc.—voltage and resistance
readings, complete alignment instructions, parts lists—
schematics, patterns, chassis views, wave forms—every=
thing to simplify your work.

Due to the many component parts in some of the receivers,
more than 35 schematics are reproduced on new Rider
GIANT pages of 440 square inches! These and 55 Double
Spreads assure clear, easily read schematics.

THE TELEVISION "HOW IT WORKS” BOOK
Gives You the Underlying Theories You Need!

Gives a clear overall picture of television transmission
and reception. Deals with frequency standards and
antennas. Describes various portions of a television
receiver, the r-f, oscillator, converter circuits in the front
end, the sound channel, the video i-f system and detector,
the video amplifier and d-c restorer, the sync and sweep
circuits, picture tubes, power supplies. The conclusion

covers alignment and servicing problems. Shows when §

you do something, why you are doing it.
Index covers every particular portion of each model.4

“ANOTHER r -
RIDER |
“EIRST”

TELEVISION
“HOW 1T WORKS”

Auaitalle Separalely

Even if television is
not yet in your area,
it will be in the near
future. Start learning
now what is in tele~
vision receivers, and
how each pait works.
This book covers the
essential underlying
theory you

should be 5270

familicr with.

i

*Do you want & Rider PA Manual?”’ was the essence
of our questionnaire in a survey just completed.

"'Yes” came the replies—5 to 1 in favor of it.

So, this latest addition to the great Rider Manual
library of circuit data is now in production; its
publication date will be announced next month.

f# will contain the amplifier production of all the
American manufacturers starting with 1938, to date.

Following our usual system, an accompanying
“How It Works’ book will explain the theory of the
various designs employed in different types of ampli-
fier systems. The various types of mixing, degenera-
tive feed back circuits, systems of sound distribution,
impedance matching, etc. The servicing of PA systems
using sine wave and square wave means of check-
ing, the methods of rapidly locating faults—in gen-
eral all the things you want to know about such
equipment.

Order it from your jobber today.
Place Your Order With Your Jobber Today!

404 Fourth Avenue, New York 16,N. Y.

NOTE: The Mallory Radio Service Encyclopedia, 6th Edition, makes reference to only one source of Radio Receiver Schematics—Rider Mnnuul.

July, 1948

APPROX. 200

PAGES

(Regular Rider Manual Binding)

SEPARATE “"HOW IT WORKS” BOOK
AND INDEX...COMPLETE $18.C0

If You Instail and Service PA Systems You
Will Find This New Rider Manual Profitable {

WwwWw americanradiohistorv com

T R
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i

SUCCESSFUL
SERVICING

.E'Xport Agent: Rocke International Corp., 1'3*75,.'40!!1 St:; N.Y.C. Cible ARLAB'

13
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240 MALN STREE “AR(fORD, CONMEC LUt
ABLE AD ] JWVERAD o U.SA
< DRESS 3

New i OMAX, new
#SPARX” signal tracer
universal test speaker;
AM, FM and TV sweep
omd, signal generators,
{aboratory C/R bridge,
muhi-frecwency1 stan-
dard, waveme er,
universal test speaker,
ine/square wave
Sc:uclio oscillator. Buy
them from your
favorite jobber.

N OUR NEW CATALOG you will find com-
Epletely described ten instruments, each
of which is in a special class . . . Labora-
tory Caliber Electronic Test Instruments at
prices every technician can afford. Each is
the product of the exclusive McMurdo
Silver LCETI plan . . . the modern plan
which makes available to every service
technician the same instruments used by
the big manufacturers who design and test
the very radios you must service.

200 in 3 years and continue its growth.

We are proud that our efforts to bring
Sne instruments to the service professional
and the research engineer have earned such
cverwhelming acceptance. Without our tens
¢f thousands of customers we could never
keep prices down while continuously in-

ereasing quality, accuracy and all-around
“usability”.

Instruments of advanced design . . .

practical application “‘know-how” translated
into simple pictorial instruction manuais
. . . backed by over 37 years of world-
famous radio engineering leadership
have increased LCETI production

OVET

We are ever ready to help you turn your
shop into a modern, efficiently-equipped
service laboratory with Laboratory Caliber
Electronic Test Instruments. Our new cata-
log will show you how easy this is . .. how
ach of these new instruments can amaz-

irgly increase your earning-power and

efficiency. Send for 1948-49 LCETI catalog.

P

R
~ LaBoraTORY

| Causer OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT
~ Euecrrowic

T ot Stboer Com, 2.

Test s > "0 PC
N . EXECUTIVE OFFICES: 1240 MAIN ST, HARTFORD.3, CONN

FACTORY OFFICE: 1249 MAIN ST, HARTFORIS 3, CONN.-.

www americanradiohistorv com
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~ eearest

Large 512" Meter
In Special Molded Case
Under Panel.

Resistance Scale
Markings From .2
Ohm To 100 Megohms. ..
Zero Ohms Control Flush
With Panel.

B .,

ADVANCE

b
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HARVEY

BEST
hé?guys

FM TRANSLATOR
General Electnc Model XFMm-1

Post-war version

of the old G.E. J.F.M-90

Translator which _was used and en,oyed by
tens of th of radio
listeners.

di
discr

Covers 88-108 mc¢ range, dial 12 inches
long, uses guillotine tuning for highest
efficiency, high stability. Designed for ex-
port, has power inpuls for 110 to 250
volts, 50/60 cy. Used in conjunction with
good audio section or separate amplifier
will provide best FM listening you ever
heard. In attractive natural walnut cabinet
~ 103" high x 153" wide x 113%" deep,
camplete with 8 tubes. Trapic-proaf can-
structian. Quantity limited, no mare avail.
able. Get your order in while they lasti

Special price . ....,.........$49.50

For use with the FM tuner we recommend
any of the following:

Altec-lansing A-323 B Amplifier...._....

..$125.00
Altec-lansing 600 Speaker..... . .

45.00

Altec-lansing 603 Speaker. s 63.00
Altec-lansing 604 Specker.................. 157.50
Crossover for 604. AR T ik 30.00
Stephens Tru-Seni 2A Spea with
crossover e g 123.00
Stephens Tru 52FR  Co-Spirat
Speaker v 48,00

Tech-Master TV Chassis
Camplete kit af parts, including all hard-
ware, pre-wired and aligned RCA front
end, condensers, resistors, punched chassis,
cll tubes including kine, camplete manual
with service notes, all RCA........ $198.50

NOTE: Al prices are Net, F.O.B. N.Y.C.
and are subject to change without notice,

Telephone:

103 West 43rd s:., New vork'ls N. Y.

T e e e P
18

R

LO. 3-1800

* Presenting latest information on the Radio Industry.

By RADIO NEWS
WASHINGTON EDITOR

AMATEUR RADIO, one of the world’s
best good-will ambassadors, has now
given its world-girdling, friend-winning
talents to the United Nations at Lake
Success, New York. With a one-kilowatt
transmitter, and the last word in receiv-
ing equipment, including a scope setup,
contact to the four corners of the earth
has become a daily practice.

The spirited interest of ARRL’s prexy
George W. Bailey and the U.N.'s Chief
Communications Officer, Brigadier-Gea-
eral Frank E. Stoner, made this unique
international ham link possible.

For many, many months, hams had
been serving as world-wide United Na-
tions communications agents, relaying
messages and bringing important in-
formal information to amateurs abroad.
In some instances, it was found possible
to disseminate valuable U.N. gospel
through ham channels. When the Brit-
ish left Palestine and took all their com-
mercial communications facilities too,
amateur radio came to the rescue, set-
ting up contacts with hams in the main
centers of the new State.

Gen. Stoner became more and more
enthusiastic over the effectiveness of
ham work and believed that the U.N.
should have its own rig to perform a
wider and more complete world service.
Conferring with George Bailey, he found
his ideas had the hearty approval of the
ham fraternity, and it was decided to
make a bid for funds for the station.
Gen. Stoner’s plea was a winning one,
and $10,000 was set aside for the pur-
chase of a complete transmitting and re-
ceiving system.

While the equipment was being made,
hams were notified of the new station,
and plans were set up for quite a
coverage program. The big night came
a few weeks ago, with George Bailey,
Gen. Stoner, quite a few hams and
several U.N. dignitaries, including Ben
Cohen, U.N. Assistant Secretary-Gen-
eral, in charge of information, in at-
tendance. On-the-air time was 6:00
p.m., and a roaring thunderstorm broke
at that moment. George Bailey paled,
but the raging storm just had to be
overlooked and a schedule kept. George
pushed the mike button and prayed.
U.N. ham station K2UN was on the air.

www americanradiohistorecam

After a few CQ’'s, an Italian ham
came in reporting K2UN as R5 S9.
George beamed and asked Ben Cohen
if he would speak to the Italian in his
native tongue. Commenting on this in-
cident, George said that all evening long
Ben Cohen had not shown much inter-
est in the ceremonies. But he was de-
termined to overcome this listlessness.
Aware that Mr. Cohen is quite a lingu-
ist, speaking about eight languages,
George said that he hoped someone
speaking a language familiar to Mr.
Cohen would answer his CQ. The Italian
rang the gong and Ben Cohen spoke
with zest to this ham some 5000 miles
away. '

Subsequent CQ’s brought in French,
German, and Spanish hams, and each
time Ben Cohen began chewing the rag
in a native tongue.

At the conclusion of the test period,
Ben Cohen smiled at George Bailey and
said: “George, I want a station like
this. How soon can I get delivery.”

That, said George Bailey, was the
quickest ham conversion he had ever
seen.

Since K2UN (Come To The United
Nations) is on U.N. land, it does aot
come under the jurisdiction of the FCC
or any nation. However Gen. Stoner is
operating the station under the stand-
ard ham rules of the FCC.

A FIVE-YEAR USAF industrial mobili-
zation plan, in which radio and elec-
tronics will play a mjor role, was dis-
closed by members of the procurement
division at the recent Wright Field
meeting of the Armed Forces Communi-
cations Association. Over $55,000,000
will be spent this year for ground-con-
trolled airborne radar, surveillance and
other types of aviation control systems,
around $4,000,000 has been set aside
for a civilian technical personnel pay-
roll.

Wright Field research and develop-
ment groups will be a key factor in the
mobilization program. Describing the
facilities of the field, Major General F.
O. Carroll said that the engineering di-
vision as a whole has approximately
3000 projects under development at
present, and they are trying to keep

RADIO NEWS
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LEARN IN CHICAGO IN
ONE OF NATION’S FINEST
TRAINING LABORATORIES

36 weeks — that’s all the time you need to
get one of today’s finest practical trainings in
RADIO and ELECTRONICS. That'’s all the time
required fo prepare yourself for America’s
great opportunity field that offers so many
thrilling possibilities for a GOOD JOB with a
REAL FUTURE —or a profitable RADIO SERV-
ICE BUSINESS OF YOUR OWN.

GET “SHOP METHOD”
TRAINING AT HOME
-—IN YOUR SPARE TIME

Look around you! What other field embraces so many exciting, fast-moving
activities as F. M. Radio. 2-Way Train Radio, Aviation Radio. Broadcast Radio,
Radio Manufacturing. 2-Way Bus. Truck and Cab Radio, Police Radio and
other branches?

DeForest’s Training. Inc. makes it possible for YOU to train in the privacy
of your own home for this bright field of Radio and Electronics — and with-
out interfering with your present iob.

You get a long-tested, PROVED combination of home study advantages —
plus EMPLOYMENT SERVICE — which helps you get started toward a real
future in Radio and Electronics.

3-Way Method Gets Results!

No previous RADIO or ELECTRONIC experience is necessary. Our effec-
tive A-B.C Home Study Method includes (A} “Learn-By-Doing”* Home Labora-
tory of many Radio parts enabling you to work out 133 fascinating experi-
ments at home. including 7 different Radio Receiving Circuits; (B) a 16 mm.
Movie Projector and 12 reels of “Learn-By-Seeing” Movie Film that speed
your progress: and (C) well-llustrated lessons. MAIL COUPON BELOW FOR
COMPLETE DETAILS.

MODERN TELEVISION TRAINING calls for ample
equipment. In our modern Chicago training fabo-
rotorlcs, you will find some of the finest Tele-
vision cquipmen? available for tralning purposes.

Now you can enjoy outstanding training ad-
vantages in the large, entirely NEW postwar

TELEVISION
Now you can
work with mod-
ern television
training equip-
ment, and actu-

laboratories of DeForest’s Training, Inc. in Chi- { Iy build 6 com-
cago. You get ALL of your instruction amid a | mercial-type 18
large staff of highly skilled instructors and § TUBE TELEVI-
loads of modern, costly commercial Radio- { SION RECEIV-
ING SET in your e

Electronic and Television equipment.
We secure comiortable living quarters for

Chicago Labora-
tory training,

you. Get complete facts about this remarkably

ABOVE: You work aut 133 intriguing experiments from this
equipment to get valuable, practical experience AT HOME,

effective way to qualify yourself QUICKLY for
a GOOD PAYING FUTURE — and about our
EMPLOYMENT SERVICE that helps our grad-
uates GET STARTED. MAIL COUPON BE-
LOW FOR COMPLETE DETAILS.

D.T.l.'s Home Study
Course Includes the
use of a 16 mm.
Motion Picture pro-
jector and Movie
Film to help you
fearn important
fundamentals FAST-
ER . .. EASIER. Get
vivid — LASTING
impressions by
means of the mod-
ern MOVIE-WAY
method of instruc-
tion.

July, 1948

DeFOREST'S TRAINING, Inc.

Chicago, lllinois
Associated with the DeVry Corporatian :
Builders of Electranic and Movie Equipment i
Illllllllll-llIlllllllllllllllllllllllllllll=

DecForest’s Training, Inc.

2533 N. Ashland Ave., Dept. RN-E7

Chicago 14, Illinois

Send me complete details showing how I may make my start in
Radio-Electronics-Television. No obligation.

Name — Age
Address___ Apt
City. Zone____State

D If under 16, check here for D If a discharged veteran of
special information. World War 11, check here.

ZEEENEENENNERRENNAENIANEERREEE A EANASREAGEARERANS
1

>
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ITS
CATALOG

Showing many new transformers now avail-

b

able for amateur and industrial use. Your
local distributor has them in stock. Ask to

see these outstanding new models and get

= Your copy of the new Merit catalog.

i

- I o
v L T o
: 4 L ’!Nnnf.u,c_

{

¢

"MERIT COIL

TELEPHONE
Long Beach 6311

4427 North Clark St.

CHICAGO 40 ILL.

20
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about four or five years ahead of pro-
duction equipment.

“Most items,” he said, “and even the
apparently simplest items, require three
to four years before they are ready for
production and subsequent issue to the
military.”

Analyzing the activities of the en-
gineering division, Gen. Carroll said
that the research, development and
testing functions are accomplished by
integrating its studies and experiments
through a wide field of industrial, tech-
nical and educational organizations. The
division is the go-between agency be-
tween the tactical and strategic air
forces on the one hand, and science and
industry on the other. The engineering
unit now holds 226 research contracts
with 57 leading universities and scien-
tific agencies throughout the country.

General Carroll reported that approxi-
mately eighty per-cent of the Wright
Field research and development appro-
priation is spent on contracts with in-
dustry for development.

Pacing the mobilization program,
RMA president Max F. Balcom recently
appointed a government laison com-
mitte to secure information on govern-
ment industry mobilization and military
production plans from the National Se-
curity Resources Board, Munitions
Board, Army, Navy and other allied
agencies. Fred R. Lack, who served as
chairman of an industry coordinating
agency during World War II, is chair-
man of this new group. Other members
of the commitee include Frank M. Fol-
som and W. A. MacDonald.

TV HAS LOST channel 1, the 44 to 50-
mc. channel, to the fixed and mobile
services. The low-band frequency-mod-
ulation stations will be allowed to op-
erate on this band until the end of the
year, unless a Congressional ruling in-
tervenes. The passage of the Lemke
bill would introduce that situation and
provide for a sub-allocation. This bill,
shelved several times, has been re-
activated and all-out efforts are now
in force to route the bill through both
houses before Congress adjourns.

In defending his bill Representative
Lemke said that farmers and rural peo-
ple want frequency modulation and are
deprived of it under the present setup.
He noted that both Brown of Zenith and
Major Armstrong strongly supported his
views,

The television channel change has
resulted in an expanded allocation plan,
almost tripling the present trading area
setup. Under the new scheme, about 460
areas would be covered by more than
900 stations. The existing allocation
schedule provides for 140 major markets
and only 400 TV stations.

Application of -the 475 to 890-mc.

(Continued on page 141)

RADIO NEWS
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~ PHOTOFACT Publications
Help You to Success!

- Have more practical, useful, complete

data than you can get anywhere else. ..

Your Price
Each Volume,

READY NOW!
PHOTOFACT VOLUME 4

includes First Three TV Course Installmenis!

Latest companion to popular Volumes 1, 2 and 3
brings your file of post-war receiver service data
right up to July 1948! Most accurate and com-
plete radio data ever compiled . . . an absolute
MUST for all Servicemen. Everything you need
to know for faster, more profitable servicing, in
handy, unified form. Includes: Exclusive Standard
Notation schematics; photo views keyed to parts
lists and alignment data; complete parts listings
and proper replacements; alignment, stage gain,
circuit voltage and resistance analysis; coil resist-
ances; dial cord stringing; disassembly instructions;
record changer repair instructions. Order Volume
4 today — it's the only service data that meets
your actual needs! _

NOW RUNNING IN CURRENT
PHOTOFACT FOLDER SETS

Here's the first practical,
Television instruction for the Service Technician!
Now — at no extra cost to you — you can pre-
pare for profitable Television servicing without
taking time off from your business. If you can
service a Superheterodyne, the PHOTOFACT
Course will teach you clearly and simply how to
service a Television Receiver. Telegrams, letters
and ‘'phone calls by the hundred acclaim the
first installment of the $500 Television Course
which appeared in PHOTOFACT Folder Set No.
38. If you haven't started the Course (which is run-
ning in current PHOTOFACT Folder issues) — be
sure to get PHOTOFACT Sets No. 38, 39 and 40
today! Stay ahead of the game with PHOTOFACT!

successfully proved

in Deluxe Binder Vol. 4. Models from Jan. 1, 1948 to July 1, 1948
Vol. 3. Models from July 1, 1947 to Jan. 1, 1948
g 39 Veol. 2. Models from Jan. 1, 1947 to July 1, 1947
Vol. 1. All post-war models up to Jan. 1, 1947

k

1947 Automatic Record Changer Manual |

Nothing like it! Covers more than 40 different post-
war models. Absolutely accurate, complete, author-
itative — based on actual analysts of the equip-
‘“‘exploded” photos
from all angles. Gives full change cycle data, ad-
justment data, service hints and kinks, complete
parts lists. Shows you how to overcome any kind
of changer trouble. PLUS — for the first time —
complete, accurate data on leading Wire, Ribbon.
Tape, and Paper Disc Recorders. 400 pages; 81, x
11”: hard cover; opens flat. Don’t be $4 95
without this manual. ONLY .. ..................... U

ment. Shows exclusive views,

Autematic Record Changer
Sereice Manual

et o et

: I

S St 1947 ’
i

i

i

Radio Receiver Tube Placement Guide

The book that shows you exactly where to replace
cach tube in 5500 radio receiver models. Covers
from 1938 to 1947. Each tube layout
is illustrated by a clear, accurate diagram. Saves
time — eliminates risky hit-and-miss methods, es-

receivers

pecially when the customer has removed tubes from
the A handy pocket-sized 192-page book,
indexed for quick reference. You'll use it profitably
every single day. Order several copies $l 25
. a for your bench and outside calls! ONLY °

set.

o e o e s s O G s

HOWARD W. SAMS : '.ZO"IHI.I.'\IC. :
INDIANAROLIS 7. INDIANA

Euport—Ad. Aurlemo— 89 Broad 51, Hew York d, N Y. =W 5 af Americo
Camade—A. C, Simmands & Sons, 301 King 51, Eail—Taranie, Oniars

PHOTOFACT SERVICE

"The Service thal! poys for itsell over and aver ggain™

July, 1948
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Don’t Miss a Single Installment!

l'

Dial Cord Stringing Guide

The book that shows you the one right
way to string a dial cord. Here, for the
first time, in one handy pocket-sized book,
are all available dial cord diagrams cov-
ering over 2300 receivers, 1938 through
1946. Makes dial cord restringing quick
and simple. Pays for itself in time saved
on a single dial cord repair job. A “must’*
for every service bench and tool

kit. Order today! ONLY ... $I’oo

BOOST YOUR EARNING POWER!

Mail This Order Form

to HOWARD W. SAMS & CO., INC.
2924 E. Washington St., Indianapolis 7, Indiana

My (check) (money order) for $....... enclosed.

[0 Send Photofact Sets ____38, __39, ___40.
($1.50 per Set).

{71 Send Photofact Volume 4 (including Sets Nos. 31
through 40) in DeLuxe Binder, 18.39.

Vol. 3. [OVol. 2. [JVol. 1 (818.39 each).
{1 Automatic Record Changer Manual, $4.95,
{1 Tube Placement Guide, $1.25.

{1 Dial Cord Stringing Guide, $1.00.

[ Send FREE Photofact Cumulative Index.

Name

Address

City State
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20,000 OHMS PER VOLT..
T

STER
FOR ONLY— $599;§

TUBE TESTER SPECIFICATIONS:

® Tests all tubes including 4, 5, 6, 7, 7L, Octals, Loctals, Television, Magic
Eye, Thyratrons, Single Ended, Floating Filament, Mercury Vapor
Rectifiers, New Miniatures, etc. Also Pilot Lights.

® Tests by the well-established emission method for tube quality, directly
read on the scale of the meter.

° ’I‘ests leakages and shorts of any one element against all elements
in all tubes.

e Tests both plates in rectifiers.

® Tests individual sections such as diodes, triodes, pentodes, etc., in multi-
purpose tubes. |

® New type line voltage adjuster.

V.O0.M. SPECIFICATIONS:

e D.C. VOLTS: (at 20,000 Ohms Per Volt)
0to 7. 5/I5/75/!50/750/i 500 Volts

® A.C. VOLTS: (At 10,000 Ohms Per VoIt)
0 té) |5/30/|50/300/1 500 /3,000 Volts

URRENT
0 to I, 5/15/laG Ma. 0 to 1.5 Amperes
® RESISTANCE
0 to 5,000/50, 000/500.000 Ohms 0 to 50 Megohms
e DECIBELS: (Based on zero decibels equals .006 Watts into
a 500-Ohm line.)
~—10 to + 18 gb., + 10 to + 38 db., 4 30 to + 58 db.

Model 777 operates on 90-126 Voits 60 cvcles A. C. $
Housed in beautiful hand-rubbed cabinet. Compiete with
test leads, tubes, charts and detailed operating instruc- NET
tions. Size 137 x §2!2” X 6" PRICE

THE NEW MODEL 247

<« TUBE TESTER

Checks octals, lactals, bantam jr., peanuts, television
miniatures, magic eye, hearing aids, thyratrons, the
new type H.F. miniatures, etc.

Features:

Y A newly designed element selector switch reduces the possibility of obsolescence to an
absolute minimum,

Y When checking Diode, Triode and Pentode sections of multi-purpose tubes, sections
can be tested individually. A special isolating circuit allows each section to be tested
as if it were in a separate envelope.

% The Model 247 provides a super sensitive method of checking for shorts and leakages
up to 5 Megohms between any and all of the terminals.

“* One of the most important improvements, we believe, is the fact that the 4 position
fast-action snap switches are all numbered in exact accordance with the standard
R. M. A. numbering system. Thus, if the element terminating in pin No. 7 of a tube
is under test, button No. 7 is used for that test.

Model 247 comes complete with new speed-read chart. Comes
housed in handsome, hand-rubbed oak cabinet sloped for bench $
use. A slip-on portable hinged cover is included for outside use. NE'E
Size: 1034” x 834” x 534"

THE MODEL 650—AN A.C. OPERATED

SIGNAL GENERATOR »

RANGE: 100 KILOCYCLES TO 105 MEGACYCLES

% RF obtainable separately or modulated by the Audio Frequency.

Y Audio Modulating Frequency—400 cycles pure sine wave—less than
2% distortion.

Y Attenuation—3-step ladder type of attenuator (T pad).
Y Uses a Hartley Excited Oscillator with a Buffer Amplifier.

Y% Tubes: 6J5 as R.F. Oscillator: 6SA7 as modulated buffer and Mixer;
6SL7 as audio oscillator and rectifier.

Model 650 comes complete with coaxial cable, test leads $ 95
and instructions. Housed in heavy gauge grey crystalline
cabinet with beautiful two tone etched front panel. Size

932" x 10” x 6” ..NET PRICE:

O U R P o L1 c Y * ALL MODELS DESCRIBED ABOVE ARE OFFERED ON MONEY-BACK-IF-NOT-SATIS-
FIED BASIS. « ALL ITEMS AVAILABLE FOR IMMEDIATE SHIPMENT FROM STOCK.
e ALL MERCHANDISE GUARANTEED TO BE EXACTLY AS DESCRIBED—ALL BRAND NEW-NO SURPLUS.

20% Deposit Required on all C.0.D. Orders

Moss ELECTRONIC D'STRIBUT'NG c _ been. Rz $é9RKF;JILL<?r;- STREET

RADIO NEWS
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Let NATIONAL SCHOOLS, of Los Angeles, a practical

Technical Resident Trade School for almost 50 years,

train you for today’s unlimited opportunities in Radio

Good Jobs Awaijl' the Trained
Radio Technician

You are needed in the great, modern Radio, Television and Electronics in-
dustry! Trained Radio technicians are in constant and growing demand at
excellent pay—in Broadcasting, Communications, Television, Radar, Research
Laboratories, Home Radio Service, etc. National Schools Master Shop Meth-
od Home Study Course, with newly added lessons and equipment, can train
you in your spare time, right in your own home, for these exciting oppor-
tunities. Our method has been proved by the remarkable success of Na-
tional Schools-trained men all over the world.

You Learn by Building Equipment with
Standard Radio Parts We Send You

Your National Schools Course includes
not enly basic theory, but practical train-
ing as well—you learn by doing. We send
you comgplete standard eduipment of pro-
fessional qguality for building various ex.
perimental and test units. You advance
step by step until you are ahle to huild
the modern superheterodyne receiver
shown above, which is yours to keep and
enjoy. You perform more than {00 ex-
periments—build many types of circuits.
signal generator, low power radio trans-
mitter, audio oscillator., and other units,
The Free Books shown above tell you
more about it—send for them today!

NOW/I! New Professional Multitester Included!

This versatile testing instrument is peort-
able and complete with test leads and
batteries. Wimple to operate, accurate and
dependable. You will be abie to quickly
locate trouble and adjust the nost deli-
cate cirenits. You can use the Multitester
at home ov on serviee calls, It is de-
sipned to measure AL and DC  volts,
current, resistance and decibels. You will
be proud to own ond uwse this valuable
professional instrument.

v‘ i i
— > L
M e e e e e e e e e

July, 1948

Lessons
and
Instruction
Material Are Up-to-date, Practical,

National Schools Master Shop Method Home Training gives you basic and
advanced instruction in all phases of Radio, Television and Electronics. Each
lesson is made easy fo understand by numerous iliustrations and diagrams.
All instruction material has been developed and tested in our own shops and
laboratories, under the supervision of our own engineers and instructors. A
free sample lesson is yours upon request—use the coupon below.

Interesting.

Jeie's Just a Few of the Interesting
Facts you Learn with the

FREE MANUAL

Rourine for diagnosing Radio Troubles.
T'reliminary inspection of Receivers. APPROVED FOR
How to Test and Measure Voltages, j
ifow to Test Speaker in Audio Stages. v E T E R A N 'S |
How to Trace the Circuit and Prepare
Skeleton Diagram.

Complete Reference Tahte for Quickly Lo-
cating Receiver Troubles.

Both Home Study and Resident
Training Offered

—

Gt o p

=2

Check Coupon Below

G. I. APPROVED

NATIOMAL SCHOOCLS

I.OS ANGELES 37, CAI.IFORNIA EST. 1905

e i

Natianal School‘s‘ Dept. RN-B
4000 S. Figueroa, Las Angeles 37, Cali{

Mait me FREE the books mentioned in yonr ad mvlu-hmx a snmple lex\o:
of your course. 1 \mdersmnd no salesman will call on me,

[ Check here if Veteran of World War 1l

www americanradiohistorv com
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F.M. and Television

Use this new giant manual of
factory instructions for trouble-
shooting, repairing, and align-
ment of any 1947-1948 F.M. and
Television set. Every popular
make, including new F.M. tuners,
AM-FM combinations, and all
types of television receivers. De-
tail circuit diagrams, theory of

operation, test hints, alignment |

data, including beth meter and
oscilloscope methods. This is the
material you need to fix any
modern F.M. or Television set.
Don’t turn this profitable work
away for lack of knowledge and
information. Use this newest
Supreme manual to save time
and money on your very next
F.M. job. Data presented on 192
large pages, 814x11 in.

Sturdy, manual-styles 00
binding. Just pub- —
lished. Special price..

u ST

N Ly A L o
Use coupon to order ma
Include all popular sets from 1926 to 1948.

New 1948 Manual

Be prepared to repair quickly
all new 1948 receivers. In this big
single volume you have clearly-
printed, large schematics, needed
alignment data, replacement parts
lists, voltage values, and informa~
tion on stage gain, location of
trimmers, and dial stringing, for
almost all recently released sets.
Makes toughest jobs amazingly
casy. Tind faults in a Jjiffy.
Speed-up all repairs. The time
saved on your mext job will pay
the $2 bargain price for the
complete manual—after that you
use it FREE. A worthy com-
panion to the 7 previous volumes
used by over 120,000 shrewd radic
servicemen. New manual covers
models §f 42 different manufac-
turers. Giant size:
814x11”, 192 pages + 00
index. Manual - style —
binding. Price, only..

and

Nodels Made by:

R.CA,,
Philco, Sears, Fada,
Emerson, Belmont,
Detrola,
G.E., Westinghouse,
Arvin, Majestic,
Stewart-Warner,
Admiral, Delco,
Stromberg-Carlson,
Wards, West’n Auto,
Sparton, Motorola,
many others.

/V2W1948 dllO{ VF-M- Mdﬂdle

BIGGEST BARGAIN IN RADIO DIAGRAMS

Make these two new mammoth volumes your money-
saving source for data on all recently released receivers.
Learn about modern circuit developments, be ready to
repair any new radio no matter how complex. You pay
only $2 for each of these large manuals. With these two
volumes on your workbench there is nothing else to
buy, nothing else to pay—a whole year of radio dia-
grams and service data yours for a couple of dollars
total. Again Supreme Publications beats all competition
and gives radio servicemen greatest bargains in service
information. Other volumes for previous years described
below. No-risk examination granted to servicemen,

FIND ALL RADIO FAULTS DOUBLE-QUICK

You can speed-up and simplify radio repairs with
SUPREME PUBLICATIONS Manuals. Service all radios
faster, better, easier, save time and money, use these
most-often-needed diagram manuals to get ahead, earn
more per hour. For the remarkable bargain price (only
$2 for most volumes) you are assured of having in your
shop and on the job, needed diagrams and other essen-
tial repair cata on 4 out of 5 sets you will ever service.
Every popular radio of all makes from old-timers to new
1948 sets, including F.M.. and Television, is covered.
Clearly printed circuits, parts lists, alignment data, and
helpful service hints are the facts you need to improve
your servicing ability. Save hours each day,
every day, begin to earn more by making re-
pairs In minutes instead of hours. Let these
manuals furnish you with diagrams for 80%
of all sets. There is no need to spend large
sums for bulky, space-wasting manuals, or to
buy additional drawings every few weeks; be
wise, use SUPREME Manuals to get the most
in diagrams and service data for the smallest
cost. Act today and be money ahead with
Supreme Publications.

Zenith,

Crosley,

'y e 5,0

2 el
o R L L 3 :
you want to examine.

.. %

upreme Diagram Manuals and Record Changer Books
Send the convenient no-risk trial coupon. Use the manuals in_your own home or
shop for 10 days at our risk, Decide for yourself that Supreme Publications are the
greatest values in service data. You must be completely satisfied, or return manuals

Record Changers Manuals

ecelve your money back,
l-----------------------------------------.

i NO RISK TRIAL ORDER COUPON !

Pre-war MOdels l----------------—-—-----------------------.
Just what you need to repair quickiyl

thousands of pre-war (before 1942) auto:| suPREME PUBLIGATIONS, 9 s. Kedzie Ave., Ohicago 12, ILL. E

matic record changers, manual units, pick-g

Post-War Models

Service expertly all modern (1845-1948)
record changers. Just follow simplified
factory instructions to make needed ad-

Jients, sod fpalry Hondreds o otets: | g, wirls wellslos secriord, S0k Siip the sollowing manuals on trial under vour | 1948 ;
g% v 11 iSHCheS' 144 f%(jt‘.ﬁlled pages. ell,zcmcalll diinﬂc%:reasmsi’ Eg 1;{1;;; Juges: size: guarantee of satisfaction or money-back. 0 1947 | PRIGED :
ice only $1.50,. Dostpai x . Price, .

B pos pal_ n [0 New F.M. and Television Manual., $2.00 |[J 1946 | AT ONLY j§
See Your Radio Jobber or Send Coupon —3-% [, .. oo . Chnges........ 150 |0 1942 $ 2 i

- 0 1941
ol T 5 BeL ! - : I3 Pre-War Record Players & Recorders 1.50 g 124 o :
"l ) ; ;s Ty i e R 1 g [ I am enclosing §........ » send postpaid. 0 1939 EACH :

- g : 0 . =

'\'I,.{i{'_]'}"é! e 1 HI1C (.l.i.f OrNs I O Send C.0.D. I am enclosing $........ deposit. |{1 1926-1938 — $2.50 i
sl ! A z E ; = e : n 1
PUBLISHERS OF RARIO HODKS. MARUALS - AND 3 :Name: Peeeeseecestes st stetttettetcEancetecanonsernace enesorercerocs :
- 1 ]
5 . ) 1 L)
9 South Kedzie Ave. ° Chicago 12, MNOIS g AQdress: weueevnirtienerniinnenin et ee e e e eeeaian 3
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Lightning flashes that blaze across an otherwise peaceful sky
hold no greater threat to man, proportionately . . . than uncon-
trolled voltage peaks that threaten the life of ordinary trans-
formers. Man has controlled to a large degree lightning damage
. .. and Radiart engineers have shackled flash damage in the
RADIART VIBRATOR! The more expensive detail of mica con-
struction insures longer life because stack breakdown is practically
eliminated that ordinarily results from high voltage flashes.
Carbonized stacks that mean efficiency loss are simultaneously
eliminated. This ... and many other features have built Radiart

leadership.That is why your customers prefer RADIART VIBRATORS.

July, 1948
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ae PLEASE TEAR OUT

THIS ADV. AS REMINDER

i |
] oo ] RADIG FACTS

AND FIGURES
AUDELS RADIOMANS GUIDE— 914 Poges, 633 llus-
trations, Photos, Wiring Diagrams, 38 Big Chapters,
covering Radio Theory, Construction, Servicing, includ-
ing Important Data on Developments in Television,
Electronics and Frequency Mo'dulation, Review.
Questions and Answers; Calculations & Testing,

Highly Endorsed —Indispensahle for Ready Reference
and Home Study:

$4 COMPLETE « PAY ONLY $1 A MONTH
Step up your own skill with the facts and figures of
%vourtrade Audels Mechanics Guides contain Prac+
ical Inside Trade Informatiop in a handy form.
Fuily ilustrated and Easy to Understand. Highly
Endorsed. Check the book you want for 7 days®
Free Examination.

Send No Money. Nothing to pay postman,
" === CUT HERE =—— -3¢

MAIL ORDER

AUDEL, Publishers,49 W.23 St., NEW York

Please send me postpald for FREE EXAMINATION books
marked (x) betow. it | decide to keep them [ agree to
mait $1 in 7 Days on each book ordered and further
maiil $1 monthly on each book untii | have pald price
=otherwise, | will return them.
(3 RADIOMANS GUIDE, 914 Pages .
[] ELECTRICIANS EXAM!NATIONS 250 Pages 1
[J WIRING DIAGRAMS, 210 Pages . ..
[1 ELECTRIC MOTOR GUIDE 1000 Pages T 4
ELECTRICAL DICTIONARY, 9000 Terms ™ . . 2
ELECTRICAL POWER CALCULATIONS, 425Pgs. 2
HANDY BOOK OF ELECTRICITY, 1440 Pages 4
ELECTRONIC DEVICES, 216 Pages ..... 2
ELECTRIC LIBRARY 12 vol., 7000 Pgs., $1.50vol.
OIL BURNER GU E 384 Page oho
REFRIGERATION & Air Conditioning, 1280 Pgs
POWER PLANT ENGINEERS Guide, 1500 Pages.
PUMPS, Hydraulics &AerOmpressors 1658Pgs.
WELDERS GUIDE, 400 Pages. . . . . .
BLUE PRINT READING, 416 Pages . . . . .
SHEET METAL WORKERS Handy Book, 388 Pgs.
SHEET METAL PATTERN LAYOUTS, 1100 Pgs.
AIRCRAFT WORKER, 240 PIE ......
MATHEMATICS & CALCULATIONS, 700 Pgs. .
MACHINISTS Handy Book, 1600 Pages . . .
MECHANICAL Dictionary, 968 Pages, . . . .
AUTOMOBILE GUIDE, 1700 Pages . , , . .
DIESEL ENGINE MANUAL 400 Pages
MARINE ENGINEERS Handy Book, 1280 Pages
MECHANICAL DRAWING GUIDE, ‘160 Pages .
MECHANICAL DRAWING & DESIGN, 480 Pgs.
MILLWRIGHTS & Mechanics Guide, 1200 Pgs.
CARPENTERS & Builders Guides (4 vols.), .
PLUMBERS & Steamfitters Guides (4 vols.) .
MASONS & Builders Guides (4 vols.) .
MASTER PAINTER & DECORATOR, 320" Pgs.
GARDENERS & GROWERS GUIDES' (4 vols.))
[} ENGINEERS and Mechanics Guides
Nos.1,2,3,4,5,6,7and 8complete . . . 1
[J Answers on Prachcal 'ENGINEERING
[} ENGINEERS & FIREMANS EXAMINATIONS'

0000

LJ\_JLJUUUL_LJUL_IUUUULJLMJUUU\_J

Occupation - — ——mem — e ——_—.

Employed by — — — — e e e e e e - RN
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JAMES C. SARAYIOTES has been named
Advertising Manager of J.F.D. Marufac-
turing  Co.. ~Inc. of
Brooklyn.

Formerly associ-
ated with Thoma &
Gill and Reiss Adver-
tising, Mr. Sarayiotes 3 :
served as a radar g
engineering aide to s {;%@:E
the War Department
and as radar maintenance section chief
for the U. S. Army Signal Corps.

In his new position he will be in
charge of all direct mail advertising,
sales promotion, and public relations
for J.F.D.

WESTINGHOUSE AND PHILCO are estab-
ishing a Radio and Television Center in
Philadelphia which will house all radio
and television broadcasting activities of
the two companies in that area.

The respective operations will occupy
the present Westinghouse-KYW Building
at 1619 Walnut Street, which will be
known as the Westinghouse-Philco Radio
and Television Center. Alterations on
the structure are now under way.

% % %
SIGMA INSTRUMENTS, INC. has appointed
Forrest C. Valentine to represent the
company in Ohio, Indiana, and Ken-
tucky.

Associated with Mr. Valentine in the
Fort Wayne, Indiana office will be Wal-
ter Bieberich, while John Seelie will
assist in the company’s Cleveland, Ohio
otfice.

G. ROBERT WANNEN, manager of Sy/-
vania Electric’s eastern radio tube sales
division, passed
away recently after
suffering a heart at-
tack while at work.

Mr. Wannen had
been associated with
the company in
radio tube sales ac-
tivities for fifteen

years, working closely with jobbers,
jobber’s salesmen, service dealers, and
servicemen.

He was connected with the radio in-
dustry since 1923 when he joined Ea;ter;z

'Hardware & Radio Supply Co.

BURLINGTON INSTRUMENT COMPANY has
appointed [-H Electronic Sales Company
to act as its representatives in the State
of Maryland and Fairfax County, Vir-

wwWw americanradiohistorv com

ginia. The offices of the new representia-
tive are located in Towson, Maryland.

The company also announced that the
offices of the representative for the
West Virginia and western Pennsylvania
territory have been moved. The new ad-
dress is Sam J. Shaw, Avalon Bank
Building, 604 California Avenue, Pitts-
burg 2, Pennsylvania.

* * *
RADIO CORPORATION OF‘ AMERICA has
awarded the contract for a new build-
ing to be erected at the Lancaster plant
of the RCA Tube Department.

The new building will provide an ad-
ditional 40,000 square feet of space and
will aid materially in stepping up the
production of cathode-ray television pic-
ture tubes. Company officials estimate
that production at the plant will be al-
most doubled upon completion of the
new million-dollar expansion program
now under way at the Lancaster plant.
WALTER F. MARSH, Sales Manager of’
Allied Radio Corporation for the past ten
years, has resigned
his post to become
associated with Leroy

W. Beier Company,
Chicago Manufac-
turers’ Representa-
tives.

Well-known in the
radio industry, Mr.
Marsh has been associated with Ameri-
can  Phenolic Corporation and Meissiner
Manufacturing Company in addition to his
cennection with Allied Radio Corporation.
He is a member of the Veterans Wire-
less Operators Association and the Radio
Oid Timers.

NOBLITT-SPARKS INDUSTRIES, makers of
Arvin Radios, has appointed Galen Freise
to the post of assistant district manager
in the Texas and Southwest territory.

Mr. Freise has been connected with
Arvin’s advertising department since his
graduation from college in 1947. He was
an ensign in the Air Communications of-
fice during the war and served for three
years in the Aleutian Islands.

* * *®

H. SILBERMANN, until recently Senior
Engineer and Works Manager for §. A.
Philips (Pty) Lid. has joined Continental
Radio & Electrical Engineers (Pty) Lid. of
Johannesburg, South Africa as Senior
Engineer and Technical Director.

Mr. Silbermann is well-known both
in this country and abroad. He is a

RADIO NEWS
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per Portable

Here’s the Federal Miniature Selenium Rectifier that
reduces your cost and does a better job

Now this Federal Miniature Selenium Rectifier actually costs much
less than any of the rectifier tubes it replaces. That’s the economic
reason why you will find this modern power supply in so many of the
1948 portable and personal radios. The performance reasons are that
Federal Selenium Rectifiers assure instant starting ... longer life. ..
cooler operation.

It's easy to bring most small radios up to date with Federal Sele+
nium Rectifiers. Circuit changes are minor. All you have to do is to
solder a few connections.

When you use Federal Selenium Rectifiers, you're sure of the
best obtainable. It was Federal that first introduced the Selenium
Rectifier in this country nine years ago. And Federal has led in the
research, development and manufacture of ever-better Selenium Rec-
tifiers at less cost.

Ask your jobber about Federal Miniature Selenium Rectifiers
for portable and personal radio repairs. For full information on how
to increase your profits by their use, write to Department F-959,

Py
1 nrze
Bs
s
T FILAMENT
=1 113 o
N7 VOLT
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SELENIUM RECTIFIER
75 MA
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Federal Telephone and Radio Corporation

SELENIUM and !RTELIN DIVISION, 900 Passai¢ Ave., Eust Newark, New Jersey

KEEPING FEDERAL YEARS AHEAD...is IT&T’s world-wide
research and engineering organization, of which the Federal

Telecommunication Laboratories, Nutley, N. J.. is o unit. In Conada:  Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.

Export Disiributors: - Infernational Standard Electric Corp. 67 Broad St., N. Y.

July, 1948 27
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. Co.
PICTURE IF & SOUND |F STRIP and FRONT END. This sensationa!
picture If & Sound If Strip developed by our engineering staff en-
ables you to build a 10"-12"-15"-20" direct view or projection type
receiver with FM sound. Supplied with a
13 channel RF front end unit. The front
end covers channels from 44 to 88
me/s and 174 to 216 mc/s (I3
channels). Matched antenna in-
put for 300 ohm line. Tubes:
1-6J6 RF amplifier [-6J6
converter 1-6J6 oscillator.

119.50 3

NET

IF o
- stages of amplification and second

i 8 PICTURE S picture IF

3 Stzt;ecstot;vitio?irjn?tel}: ()S:?GE?SCEWI\F are contained on one chassis. Fron
inator. VIDEO amplifierss e 2 stages end unit on separate chassis. Bot

video with a frequency response of picture IF and sound IF de!ivered;

45 mc/s ONE DC RESTORER. IF 0 3 completely wired, tested, tubed, .
: o 2 — pi . . .
ESRE?‘UENCY Bud o K i ‘M} and matched ready for use.
. The Dumont Imputuner tunes con- i . ikt 4 I

tinuously from 44 to 216 mega- 2 il it i

. cycles without a break—covers all
"t 13 television channels as well as

- FM, amateur, and aviation chan- - Deflection Yoke
%y nels. For ease and convenience of $ 90 similar to RCA o
;1 operation no band switching of 97 part # 20 DI |
any kind is required when tuning ® ST B
from channel to channel with the imputuner system. Just one 513 75
simple operation to reach any desired station. .
LIST

BAUSCH & LOMB
TELEVISION PROJECTION LENS ¥ ¢

Television Industries Co. is proud to announce that they have =
been appointed national wholesale distributors for the i
Bausch & Lomb f: 1.9 Television Projection Lens. Sample i

orders filled immediately. $I 2 5 0 0

® DEALERS NET i

R. F. POWER SUPPLY |

27 =30 K.V. $I 25 00

for
? DEALERS NET
& Contact Us for your Local Distributor

Projection Television

ELEVISION o
) .+ 540 BUSHWICK AVE.
2 NDUSTRIES Co. BROOKI™N & N.x.
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member of the LR.E. and a graduate of
the University of Munich.

Continental Radio serves as manufac-
turers’ representatives for several lines
of radio, electronic, and electrical equip-

ment.
*

SANFORD H. LEVEY has been appointed
Sales Manager of Allied Radio Corpora-
sion of Chicago suc-
ceeding Walter F.
Marsh who resigned
recently.

Mr. Levey is well-
known in the radio
industry and has
been associated with
Allied Radio in vari-
ous merchandising and sales positions.

He will make his headquarters at the
company's offices at 833 West Jackson
Boulevard, Chicago, Illinois.

k% om
SNC MANUFACTURING C€O., INC. has com-
bined its Glenview, Illinois plant with
its Oshkosh, Wisconsin plant in order
to effect operating economies which it
hopes to be able to pass on to the trade.

The Oshkosh facilities have been ex-
panded to house the additional mach-
inery and inventories. The company
manufactures a line of transformers.

Ed £ ES

HENRY ©O. BERMAN of Baltimore, Mary-
land has been appointed distributor for
Remington  Radio  Corporation’s “Rem-
brandt” television receivers in the Bal-
timore district, while Maszron’s Radio in
Richmond will handle the company's
line in that city.

CR. ROBERT A. MILLIKAN will be the prin-
cipal speaker at the banquet to be held
in connection with
the West Coast Con-
vention of the LR.E,,
September 29th
through October
2nd.

Dr. Millikan, re-
tired director of the
California Institute
of Technology, renowned physicist, au-
thor, lecturer, and winner of the Nobel
Prize for Physics in 1923, will speak on
“The Release and Utilization of Atomic
Energy.”

The LR.E. Convention will be held in
conjunction with the West Coast Elec-
tronic Manufacturers Association con-
vention in Los Angeles.

F3

THE ILLINOIS CONDENSER COMPANY has
appointed Irving W. Rose, 314 North
Michigan Avenue, Chicago as its Mid-

*

‘western representative.

Mr. Rose will cover the jobber and
manufacturer trade in Wisconsin, Illin-
ois, and Indiana. Formerly associated
with Hallicvafters, he has a wide and
varied background in sales engineering.

~f30—
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A Sensational Aumnsuncement to the "7@@ Third'” c«% the gwwcmg Gield)

Now, after two years of preparation, CREI
introduces its mew home study course in

TELEVISION
AND FM
SERVICING

100% Practical “On-the-Job™ Course That Equips You to
Install and Service ALL Types of Television and FM Receivers

1948 is the big changeover year-—from radio to television.

It is the year for you and all servicemen to make the big de-
cision. Either you are going to catch up with the new developments
in the industry, or you are going to be passed by. There are new
techniques—entirely new methods of technical “know how” to be
Jearned and mastered, if you are going to be in a position to handle
good-paying Television and FM business.

This new course was prepared by CREI at the request of
several large manufacturers, distributors and dealers who said,
“We must have more servicemen trained to handle the approxi-
mately 800,000 television sets and 4,000,000 FM sets to be produced
this year alone!” CREI knows exactly what you need and every
effort has been made to keep this course practical and to the point.
If you are now in service work you will be able to thoroughly under-
stand and apply each lesson. It has been reviewed and checked by
qualified service experts who know what you must know
to get ahead in this booming field.

Radio Service Division of

CAPITOL RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute

Dept. 478, 16th & Park Rd., N. W., Washington 10, D. C.
Branch Offices: New York (7) 170 Broadway e San Francisco (2) 760 Market $t.

July, 1948
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g CREI has never attempted “high pres-
sure” selling of any kind. In introducing
this course, we believe honestly that it
can provide you with the ability you
must have to hold your job—qualify for
a better one—or start your own business.

o
7

To such familiar serv-
ice terms as ‘“tone, se-
lectivity, circuit noise,

/4

AVC, feedback, ete.”,

must be added such e ’?
terms as, “dipole, ras- { N\
ters, clippers, clamping Bl 7

circuits, synch pulses,

blanking pedestals, etc.” Do you under-
stand this new language? Are you
qualified to install and service all types
of Television and FM Receivers?

TV and FM will make more progress
in the next 10 months than they have
in the past 10 years. Just
think of the extraordinary (;';;;w
opportunities this opens -
up for you. Here in one
practical course at a popu-
lar price, CREI offers you
security and more money.

/T\\‘ :
// L \
Don’t put it off. Get going now and get
in on the big money that is going to be
made by those men who have equipped

themselves to handle the “sets of to-
morrow.”

Start your training now and you start
applying your new-found knowledge
immediately. Every lesson
in this course can be help-
ful in your daily work.
[ 6“: As you progress in your
@ % training you will find

- yourself equipped to han-
dle complicated Television
and FM work that only a few months
ago looked “impossible”. The time to
start is now.

It costs you nothing but a few minutes
time to read the interesting facts and
the complete lesson-by-lesson outline. So
practical, so simple to understand. Mail
the coupon now for complete information.

o

5
\
\
Y
}
\
|
!
!
\
§
\
\
)
)
\
\
)
y
$
)
‘
'
y
)
)
\
\
)
)
\
\
}
)
M
)
)
)
y
y
\
§
!
)
N
!
\
)
|
!
\
)
|
E
]
k
]
\
]
L]
§
L]
h ]
]
L]
]
L]
]
]
]
4
L]
L]
i
{
k
§
§
1]
i)
|
;
¢

ﬂr.-nfkmrﬂ :

Tlease send me Of.ﬂ:tp]v{& de?taﬂi* :n! !-'I'-I"-I-
oo dn o Uederision Cand 5B Servicine
A bt :njsln.mm o\f ™y c}q.ume]_l.e Eﬂ'l.:l 4
peelzlon. L

FAME
STREET

e hm.n-: BI.'GrJa.r
am- altaching.
god | prescot

www americanradiohistorv. com


www.americanradiohistory.com

® CRL line of ceramic By-pass and. Couplin
Cuputliors: Capacitors gives you ceramic dependability an§
permanence at a new low price! Packaged in a convenient envelope,
Hi-Kaps are clean, easy to stock and handle. Wide range from
.000050 to .010000 mfd. Rating — 600 WVDC, 1000 V. flash tested.
Justout! New ceramic FH7-Vo-Kaps for television and high voltage use!

30

With CRL’s improved Adashaft Radiohms you can
conir@!s: carry a small stock of controls, yet be ready to
handle almost any kind of control replacement problem, No wiggle,
no wobble, no slip. Just insert shaft pilot in hole provided in control
stub shaft, and slip “C” washer into place. Available in all sizes for
all Model “M” volume control applications, Six types of shafts.

RADIO NEWS
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serves your needs

Want to speed up service and repairs? Want to simplify inventory and draw
more customers? One look at Centralab’s line of service components gives
you the key to these important service problems. Cempare quality . . . com-
pare performance . .. compare price, and you’ll see why radio setvicemen
everywhere use CRL parts to increase the efficiency of their shops and give
their customers fast, dependable service. Yes, new Centralab research and
development points the way to easier,- faster service and repair . . . improved
customer satisfaction! For the complete story on the Centralab line, get in

touch with your Centralab Distributor.

— “Centralab’s ceramic Hi-Kap capacitors are
way ahead on performance and cost”, says Earl
Meyers, service manager at Erv’s Radio & Appliance
Store, Milwaukee. "They're easy to stock, easy to use,
and you can be sure they won't let you down.”

CRL’s Ceramic Trimmers are made in four basic

° Centralab offers you a complete line of Tone,
Switches:

Rotary Selector, Lever Action and Medium Duty
Power Switches, which features a wide variety in both laminated
phenolic and steatite insulation. Available with shorting or non-
shorting contacts. See your Centralab Distributor for further informa-
tion, or write direct for Catalog 722.
July, 1948

°

Tl’lmmer$3 types with full capacity change within 120° rota-
tion. Working voltages, 500 DC, Flash test, 1100 volts DC, Type
820—3 ranges from 2.6 to 35 mmf, Type 822—7 ranges from 2 1o 50
mmf, Type 823 — 8 ranges from 5 to 125 mmf. Type 824 — 5 ranges
from 114 to 35 mmf. Spring pressure maintains constant rotor balance.

31
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No reason now to put off buying
that new Test or Communication
equipment you want and need.
Never before in Walter Ashe his-
tory have allowances on used, fac-
tory-built instruments been so gen-
erous. So this is the time to
trade and save yourself some real
money. Simply tell us on the cou-
pon what you have to trade. List
your choice of new equipment.
Slip the coupon in the mail (mount-
ed on penny postal). Back will
come our big, new "Surprise” offer.
Dont delay. Send the coupon
today!

All the big-name makes and models
of brand new test and communication
equipment . . . in stock, ready for deliv-
ery the day you write, wire or phone.

Order now for immediate shipment.

Mo. 8055—8 HY x 500
MA. 55 ohm DC, Res.
Shpg. Wt. 28 ibs,

Oniy... $11-85

No. 8783—2-6 HY x

500 MA Swinging

l(E)hol(e. Shpg. Wt. 28
s,

Only... $11.85

No. 6317—4 HY x 300
MA. 40 ohms DC
RES. Shpg. Wt.13 Ibs.

5495

Only..

No. 4205-E—2.5 HY x
280 MA. 43 ohm DC
Res. Shpg. Wt. 5 lbs.

Only.. .$1.49 5

HIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIE‘@IEIIEIH

bl\'j Ho PR e b ) Frab Ll aperpa0 )

Use the Coupon to Prove That YOUR TRADE-IN'S W%E’Q\‘TH
7

MORE AT THE WALTER ASHE STORE
WALTER ASHE RADIO CO.
1125 Pine St., St. Louis 1, Missouri
Gentlemen:

O Rush bigger-than-ever “surprise”

trade-in allowance on my

for

{describe used equipment)

(show make, model of new equipment desired)
[0 Send bargain list of reconditioned, good-as-new
[0 Test Instruments, [JCommunication Equipment.
{check one or both)

[0 Mail my free copy of the new 1948 Walter Ashe catalog.

CITY. ZONE.. STATE

BRERRER SR NRMR R ARG §

L ELF TP PREE B BTG TR ET | [eferaral | G Lol o

Walter Ashe A.ﬁﬁ@un@es
BIGGER-THAN-EVER

PEIO3A
DYNAMOTOR

6 or 12 VDC input, 500 VDC at
160 MA output. In original over-
seas crating, Shpg. wt 81 Ibs.

GET YOUR FREE COPY
OF OUR LATEST CATALOG

PHONE CHestnut 1125

ALL PRICES
F.O.B.
ST. LOUIS

TIME
PAYMENTS
AVAILABLE

wwWw americanradiohistorv com

Also—§
tioned, mGSh

Wnte for complete list,

No. 10062—10 HY =
250 MA. 110 ohms DC
Res. Shpg. Wt. 13 lbs.

Only. .o $3!49

No. 0122—10 HY =x
250 MA. 164 ohm DC
Res. Shpg. Wt. 13 Ibs.

$3.95

Only...

No. 2785 —Dual 12 HY
x 250 MA. 150 ohm
DC Res. per section.
Shpg. Wt. 17 lbs.

$4.95

Only...

No0.5269—4.5HY x 150
MA. 79 ohms DC Res.

Shpg. Wt.
79C ca.

6 Ibs.
Two for. ...
99¢

One only. ..

Remember . . . Your trade-in’s worth more
at the Walter Ashe Store. Get Walter Ashe's
offer before you make that trade!
WOWTM W9INRF WwWOocCQJ
WOPGI WOQDF

WOwWJ

RADIO ce.
1125 PINE ST. ST. LOUIS 1, MO.
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“'WHEN WE

WE THINK OF HYTRON.”

When leaders automatically
ubes from Hyt

tage-regulator t

reason.
only top qualit
2,500 ,000,these

OD3/VR150 tubes
They do! Better per
gineering™ rigidly ¢
sembly — and tougl

make these apparentl
ke — better.

easy to ma

Yes,youare in good com
ate V-R tu

Army, Navy, Air Force, 4
ch laboratories

tively associ

yersity resear
sndustrial leaders

tron V-R tubes. Pick eit
/VR105 and OD3/VR1
saving OB2 and OAZ2; you,

Hytron. That goes double,
» Find out for your

0C3

Missouri.”
man

CONGRATULATIONS

Hats off to you servicemen! Entries in your Hytren Contest
are pouring in—and are they ingenious and practicable! You
have really started something worth while to all. We are
proud of you. Keep it up. Don’t stop at one entry. Double—
triple your chances to win. Watch for results of May
contest.

Companies with top nam
y components.
Hytron 0A2,0B
must offer some
formance. Thei
ontrolled processing and as-
her-than-jAN factory tests
y simple tubes actually

— repeat

y turn automatic

order their gaseous vol-
ron, there must be a
es can afford to select
To have sold over
‘Z,OC3/VR105,and
thing special.
r advanced en=

_— Iﬂ—?.'_,adﬂf',‘j(
pany if you instinc- <572
bes with Hytron.

AEC, fammous uni-

,ES'/"JY

Cﬁj
=

— as wellas
edly order Hy-
her the standard
50 or the space-
too, will prefer
if you're “from
self why sO
ally to Hytron.

A yany
nu\u('d\mn‘. ompaty

RADIO SERVICEMEN!

Not received an entry blank yet? See your Hytron jobber,
or write us. Briefly, six monthly contests—May through
October —seek ideas for shop tools from bona fide radio
servicemen. Many prizes still left. Right now you may have
a winning idea at work in your shop. It’s easy. Get an
official entry blank today.

MANY PRIZES STILL AVAILABLE

First Prizes

JUNE Radio City Products Model 665-A, the “Billionaire,”
V-T Volt-Ohm-Capacity Meter, Insulation Tester;
and Model 705-A Signal Generator. -

JULY Hickok Model 156A Indicating Traceometer.

AUG. McMurdo Silver Model 900A “Vomax” Electronic
Volt-Ohm-Milliammeter; Model 904 Condenser/Re-
sistor Tester; and Model 905A “Sparx” Dynamic
Signal Tracer/Test Speaker. ;

SEPT. Jackson Model 641 Universal Signal Generatof.
OLT. Weston Model 769 High Frequency Electronic
Analyzer.
Second Prize—Each Month Third Prize—Each Month
$50 U. S. Savings Bond $25 U. 8. Savings Bond

Grand Prize
$200 U. S. Savings Bond —to contestant whose idea is judged
to be best of the 6 winning monthly first prizes.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

MAIN OFFICE:

SALEM, MASSACHUSETTS =
July, 1948
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A New Car

Jjobs worth

are opening up
right now for

FGC Licensed
Radiomen

Happy Vacations
and Travel

Comm erc:al
adio Operator

$3000 to $7500

GET YOUR FCC TICKET
IN A FEW SHORT WEEKS

Get your license easily and quickly
and be rcady for the $3000 to
47500 jobs that are open to ticket
hotders. CIRE training is the only
planned course of coaching and
training that leads directly to an
FCC license.

IT'S EASY WITH CIRE

COACHING AND

TRAINING
Your FCC ticket is recog-
nized in all radio fields as

proof of your technical abil-
ity. Employers often give
preference to license holders,
even though a license is not
required for the job. Hold an
FCC “‘ticket” and the job is
yours!

Look what these students say:

“Thanks to this course, I now have a very good job in a local power
plant’s teu department. 1 couldn’t have obtained this job without the
math and basic electrical theories in the first part of Section I of this
course. Stud. No. 2893N12

'l have been working for Police Radio Station WPFS in Asheville
foc five months since vettmg my second-class ticket.’
Stud. No. 2858N12

""You may be interested to know that I am employed at the local broad-

cast station, where I am a transmxtter operator. | took and passed the
FCC examinations last February.” Stud. No. 2754N12

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
RN-7 Terminal Tower Gleveland, 13, Ohio

Approved for Training under “‘G. 1. Bill of Rights’’
34

B4 VR SN0 DOl MR NSO OeRE R

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

I can train you to pass your FCC
License Exams in a few short weeks
if you've had any practical radio ex-
perience — amateur, Army, Navy,
radio servicing or other. My time-
proven trammg plan can help put
you, too, on the road to success.

T NEW WORLD
&2 oF ELecTRONIcS

“RoLDS

dm’f‘?

let me send you FREE the entire story

Just fill out the coupon and mail it. I will
send you, free of charge, a copy of “"How
to Pass FCC License Exams,’” plus a sample
FCC-type Exam and Citalog A, describing
opportunities for you in Radio-Electronics.

RN-7 Terminal Tower, Cleveland 13, Ohio

I want 1o know bow T can get my FCC ticket in a few short weeks. Send me your
FREK hooklet ‘“How to Pass FCC License Examinations’” (does not cover exams for
Amateur I.cense) as well as a sample FCC-type exam and Catalog A, describing
cpportunities in Radio-Electronics.

NAME

ADDRESS

CITY .o - ZONE...... £ £\ 1 R —

3 Veterans check for enrollment information under G.I. Bill.

NO OBLIGATION — NO SALESMEN.

h_mm-l——mmmmm—d

RADIO NEWS
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afloat this summer than ever be-

fore in the history of the sport.
There will be a greater number and
variety of electronic devices used
aboard these ships than ever before,
and the radio repairman who lives
near a body of water, and complains of
summer slack, has no one but himself
to blame.

THERE will be more pleasure boats

The installation and repair of marine
radio equipment varies little in essen-
tials from the installation and repair of
ground based, or even airborne equip-
ment. In particulars, of course, the prac-
tices do vary, the greatest difference
being, perhaps, the emphasis placed on
safety in marine work, as compared to
home radio work.

Boats and their equipment roll, pitch,
and yaw, while the home receiver is
usually rather permanently situated.
Marine installations have to be physi-
cally rugged.

When the console howls, and gives
up the ghost, you can always walk in
on Junior and force him to give up his
“Mickey Mouse” radio. When a marine
receiver, or direction finder, conks out,
you're out of luck. You may be in thick
fog; in the path of an oncoming storm;
or you may be trying to navigate by
broadcast time ticks.

July, 1948

Here is

i

When a home receiver starts to burn

because of an internal short, you can
always call in the local fire laddies.
When a marine set starts to burn, you
either put the fire out yourself, or your
family is busy the next day strewing

the waves with lilies in a funeral cere-
mony.
Backing up the need for marine

o fertile field for the radio

: ggrggeﬁ:_  who has a ser\;iée&ShQ\qp" near
W i o I "%{::‘ o
18 rr €
i

By MAX ALTH

%

safety are the in-urance companies who
send their men around every once in
awhile to examine every boat they in-
sure, and right after reported accidents.
They will tell whether or not they con-
sider your installation safe, and if not,
how to correct the job. If you don’t
follow their instructions, you find the
premium rates have been boosted.

Front view of the twenty-five wait RCA Radiomarine radio-telephone unit.

www americanradiohistorv com
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If your job happens to be on a com-
mercial boat, one which carries pas-
sengers for hire, or can be hired, your
work will also be inspected by the Fed-
eral Maritime Commission.

The U. S. Department of Commerce
puts out a booklet on “Safery Rules for
Rudio Installations,” the gist of which is

simply common sense. Ten cents.

No license is required to install and
service marine radio equipment. How-
ever, a second class commercial radio-
telephone operator’s license is re-
quired to tune up the transmitter on
the air. A ham license does not apply.
The transmitter’s operator must have a

Another view of the RCA Radiomarine
radiotelephone shown on page 35.

third class license. The new ruling on
this class eliminates the need for taking
an examination. The would-be licensee
secures his license through the mail by
declaring his knowledge of marine radio
operating laws.

A non-license holder may use the
radiophone by having the license holder
make the contact.

The radio station is licensed by
means of a simple application which
only requires filling out a form.

Forms may be secured by writing to
the Federal Communications Commis-
sion, Washington 25, D.C.

The problems you will
when installing radio equipment aboard
a boat will depend upon two basic
factors.

1. The means by which the boat is
powered, i.e., muscle power, and wind,
diesel, steam, and gasoline.

2. And the means by which your
equipment is powered, internal or ex-
ternal.

Assuming that your customer owns a
rowboat, or a small sailboat with no
electrical equipment aboard, your prob-
lems are all solved. You can bring an
ordinary portable radio aboard, and get
fairly good results.

However, the regular, land grown re-

encounter

® BELL SYSTEM COASTAL HARBOR STATIONS

A NON- ?ELL SYSTEM COASTAL HARBOR STATIOKS
lantic Communications Corp.

Lorain County Radio Co.,
Radiomarine Corp. of Amerlca
75 varick St., N.Y. City

60 So. Broad St., Philadelphia, Pa.
Central Radio Telegraph Co.,Rogers City, Mich.
torain, onio

(5) warner and Tamble Radio Service, nemphcs. Tenn.

COASTAL HARBOR RADIOTELEPHONE STATIONS
CONNECTED TO GENERAL TELEPHONE NETWORK
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ceiver has several inherent drawbacks.
Unless the set has been ‘‘tropicalized”,
it isn't going to last very long when
exposed to salt air. Portable sets, be-
cause of their loop antennas, are highly
directional, which means the set will
have to be re-positioned every time the
boat turns. Also, the loop is not the best
type of antenna for the reception of
vertically polarized radio signals that
are broadcast by seaside, and sea-going
transmitters., In addition, the smaller
portables do not have very large battery
compartments, which means the bother
of carrying spare batteries.

Most important, the “landlubber”
portable does not have a marine band,
16,000, to 46,000 kc., on which band
you can receive time ticks, weather re-
ports, Coast Guard warnings, etc.

While it is too much work to install
a marine band in a regular receiver,
you can ‘tropicalize” the set by dip-
ping all the coils in hot sealing com-
pound, replacing all the paper con-
densers with metal bathtub or bakelite
units. The metal chassis and the solder
joints will have to be painted with a
coat of protective lacquer.

The directivity and low response of
the loop can be cured by coupling an
external antenna to it.

The battery compartment can be en-
larged, or a battery pack can be kept
aboard ship, and the set connected to
this pack by means of plugs, when 1t
is brought aboard.

The simplest arrangement is to pur-
chase a marine portable which has all
of these features, in addition to covering
the marine band.

For those who desire a receiver that
can be fastened to the boat so that it
won’t “walk around” during a heavy
sea, there are commercially manufac-
tured self-powered jobs that can be
bolted to a bulkhead.

So far we have been concerned with
the self, or internally powered, re-
ceiver installed in a boat without elec-
trical power.

Connecting your equipment to a die-
sel or steam-driven electric power sys-
tem, as differentiated from a gasoline-
powered job, brings up the following
problem—storage battery capacity ver-
sus the additional current drain of the
radio receiver.

A marine radio is not used in the
same fashion as a car radio. Few people
ever sit in their cars for two days and
listen to their radio. People on boats do
it all the time. A car owner rarely uses
his radio when his car is not in motion.
A boat owner will often cruise for a
few hours, drop anchor and remain in
one spot for the weekend, using the
radio for many hours when the gener-
ator is motionless.

This adds up to a considerable drain
on the battery.

July, 1948

This means that the storage battery
capacity must be considered before ad-
ditional equipment is hooked to the
circuit. A boat has winches, pumps,
running and anchorage lights. In some
cases there may be ample reserve ca-
pacity, while in other cases, the limit
may have already been reached. Re-
member, if you play it too close, and
the engine happens to be sulky that
morning—it’s a #/zy marine engine that
can be turned over by hand—if the
battery is weak, and the engine doesn’t
start, your boat owner may have to
pay several hundred dollars in towing
charges, in addition to being
venienced.

The solution is not the simple addi-
tion of storage capacity. Weight is an
important consideration in a small boat.
A boat can only carry a limited load
with safety and, the deeper she sits,
the more power is needed to move her.

You may have to disconnect other
equipment in order to connect your
radio, or you may have to leave some-
thing or someone ashore.

The connection of the radio equip-
ment to the boat’s powerline will pos-
sibly introduce line noise produced by
the generator, and other equipment on
the same line.

Electrical interference aboard ship is
no different than electrical interference
anywhere else. The process of locating,
and eliminating this interference is
exactly the same as that used with non-
marine equipment. Simply turn on each
piece of equipment in rotation, first dis-
connecting the antenna from the re-
ceiver to make certain the noise is not
being picked up by the antenna.

When you have located the offend-
ing unit, check it to see whether it is

incon-

Side view of a package shielding installation.

Bamboo pole used as a spiral antenna.
Tape wrapping is not recommended.

working properly, and that the trouble
is not due to a worn brush, or loose
connection. Then suppress, if necessary,
by using a condenser across the line,
and/or a line choke.

A word about the wire used. Large
boats, ships, use a special marine cable
consisting of a layer of lead covered by
a layer of tape, covered by a wire mesh.
Connections are made in cast iron, or
brass boxes, through water tight fit-
tings, and covered with water tight
covers.

The smaller boats use a lighter weight
metal braid, and cambric loom over the
wires. This type of installation is not
absolutely required and, generally

(Continned on page 142)

All metal shielding is

bonded: even the bypass condenser on generator housing is metal enclosed.

www americanradiohistorv. com
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~ New Trends in
RECEIVER I)ESIGN

By W. WILLIAM HENSLER
taff Eng.. Howard W. Sams & Co., Inc.

Part 2. The design of various FM tuning and

input systems used in present-day receivers.

systems to be discussed in this

article are the permeability tuned,
the tuned transmission line, and the
parallel tuned lines. Although the per-
meability tuned system is conventional,
the new manufacturing techniques em-
ployed for making the coils are of spe-
cial interest. The use of tuned trans-
mission lines and parallel tuned lines is
also unusual since it departs from the
cenventional tuning systems widely
used in broadcast receivers.

THE TYPES of FM tuning and input

Permeability Tuned

Small, low-loss coils for use in the
FM band have been made possible by
the recent developments in high-per-
meability powdered iron cores. Tech-
niques in printed circuits developed
during the war have also been employed
for the manufacture of high @ coils.
We have recently processed receivers
having the FM coils printed on glass

for the insertion of the powdered iron
cores. The tube, being very smooth,
offers little resistance and friction to
the movement of the core. This makes
possible smooth tuning that is free from
binding and backlash.

The maximum inductance which can
be produced with the printed circuit is
limited only by the surface available.
If only a small area is available, the
circuit may be printed in layers to ob-
tain the desired inductance. This is
accomplished by painting an insulating
layer between each of the printed coils.
These may then be connected in series
to assist in securing the desired induc-
tance. This method is restricted due to
the high distributed capacitance of the
coil. Also the multiple layer coil causes
an increase in flux in the coil form
material, a dielectric, with a resulting
decrease in Q. At the FM band fre-
quencies a single layer coil will provide
enough inductance, usually about five

Several methods have been developed
for making these coils. One is to paint
the surface through a stencil with silver
paint and then plate with silver or
copper. The thickness of silver plating
is dependent on the desired Q of the
coil. Another method is to fire the
metal directly on the base material
using a suitable flux. This method is
especially effective when firing silver
on ceramics.

A view of a receiver using glass coil
forms with printed coils is shown in
Fig. 1. The receiver is the Trwetone
Model D1752. The antenna and r.f. coils
are of this type while the oscillator is
wound with silver plated wire. Connec-
tions are made to the printed coils with
flat straps of copper to keep the lead
inductance at a minimum. These straps
are soldered directly to the printed coil.
The trimmers are mounted close to
their respective coils as are the tubes.
A shield is placed between the antenna
and r.f. stages to prevent feedback. The
coil at the left of the oscillator coil is
the oscillator shunt coil. It has an ad-
justable slug for tracking purposes.

The permeability tuner does not vary
greatly from the condenser tuned type
except in the method of tuning. The
oscillator is usually of the Colpitts type
instead of the more frequently used

tubes. The glass tubes make good forms

Fig 1. View of Truetone Model D1752 receiver which uses
printed coils on glass forms for antenna and r.f. coils.
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turns are required.

Hartley type in other tuners. This is

Fig. 2. This Motorola FM tuner uses short-circuited co-
axial transmission line sections as the tuning elements.
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due to the fact that a tap is not re-
quired on the oscillator coil.

Tuning is usually accomplished by
the use of a platform which can be
raised and lowered, as is the case in
this receiver. A spring is connected to
the platform to lower it and to provide
the correct tension. The tension keeps
slack out of the line and reduces back-
lash. A form of windlass is used to raise
the platform.

Tuned Transmission Line

This type tuning system has been
employed in all Mozorola FM receivers
we have processed to date. It is a double
superheterodyne with a single oscillator.
It was designed to be used with a 4.3
me. if. amplifier and with good oscil-
lator stability to permit push-button
tuning.

The 4.3 mec. i.f. frequency was chosen
so that more gain could be realized
than that obtained in the 10.7 mec. if.
amplifier, which is more frequently
used. The ratio of stable gain obtain-
able is equal to the ratio of the square
roots of these frequencies, in this case,
approximately 1.57. Although the use
of the lower frequency makes possible
an increase of about 50% in gain 1t
does present an image rejection prob-
lem. Two tuned circuits, in addition to
the oscillator, are used. According to
figures released from Moztorola it was
found that the image rejection should
be around 60 db. for satisfactory opera-
tion. The Q per circuit, using a 10.7
me. if. amplifier, should be approxi-
mately 75 for proper image attenuation.
Using a 4.3 mc. i.f. amplifier the Q per
circuit needs be approximately 200 for
proper attenuation. Thus it can be seen
that extremely high Q tuning elements
are required. This is further evidenced
by the fact that the input resistance of
the tube and the antenna loading fur-
ther reduces the Q of the circuit.

Tubes available for r.f. amplifiers
have a fairly low input resistance. By

Fig. 4. A Motorola FM tuner. showing coaxial line elements.
Svecially constructed concentric condensers are employed.
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Fig. 3. Schematic diagram of the Motorola FM tuner unit.
using converters this input resistance with 60 mmfd. at 115 mc., is 2.65

may be as high as 7000 to 12,000 ohms,
thus the reason for the double-super
design.

Short-circuited coaxial transmission
lines were selected to give the desired
high @ tuning elements. According to
Terman®* the maximum antiresonant
impedance of a coaxial line calls for an
outer-to-inner diameter ratio of 9.2 to
1. According to information available
from Motorola a 10 to 1 ratio is used 1n
these elements. The desired inductance
is obtained by selecting the proper
length line. The formula for determin-
ing the length of line having a 10 to 1
ratio is:

A = L/0.0117

A is the length of line in inches and L
is the inductance in microhenrys. Using
this formula it is found that the length
of line required to give an inductance
of 0.031 microhenrys, which resonates

* Terman, F. E.: _
Circuits’". Electrical Engineering,
1046-1053, July, 1934,

Radio
Pages

““Resonant Lines In
Vol. 53,

0sC.,
TRANS, LINE

inches. Permeability tuning was selected
for tuning this low inductance. Gang
condenser tuning, with its series
ductance in leads and chassis imped-
ance paths would eliminate the benefit
of the high ( elements. The tuned
transmission line unit can be made as
a mechanical assembly having very
close tolerances. It has been found that
the change of inductance caused by
slight variation of inner and outer
diameters of materials with commercial
tolerances is negligible.

in-

In order that the tuned circuit may
be complete in one unit, a special con-
centric condenser which would be made
as a part of the unit was developed for
use in the Colpitts oscillator circuit. The
condenser is of silver on mica construc-
tion. With both the inductance and
capacitance of the tuned circuit con-
structed in one unit there are no con-
necting leads or chassis paths in series
with the tuned circuit. Thus, chassis
pickup and undesired antenna effects

(Continued on page 165)

Fig. 5. Parallel tuned line type of FM tuner. Actual tun-
ing is cccomplished by moving a shorting bar assembly.
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Fig. 1. Two views of the diode
vacuum tube voltmeter unit.

A simple, foolproof instrument which is of

A Compact Linear
lode LT.LMN

N a few certain tests in both experi-
l mental and maintenance categories,

the conventional vacuum-tube volt-
meter is not entirely satisfactory for a
number of reasons, and simpler ecrystal
diode voltmeters are unsuitable for the
chief reason that the latter are unable
to handle high forward voltages. As an
illustration, a number of measurements
require an a. ¢. vacuum-tube voltmeter
which is isolated from the power line
and in which both of the signal input
terminals are above ground. In trans-
mitter work, such measurements in-
clude the checking of r. f. voltage across
ungrounded coaxial, twisted pair, or
open-type transmission lines, measur-
ing r. f. voltage in antenna sections, and
thecking r. f. excitation or output in
exciter or amplifier stages. In audio
amplifier and modulator work, such
voltage checks include all measure-
ments of a. f. voltage between points
which are above ground. A voltmeter
which is satisfactory for these purposes
must, in addition to being self-powered,
be small-sized, light in weight, and
simple to operate. Furthermore, it must
have a wide frequency response.

The instrument to be described in
this article was designed to satisfy the
above requirements. Entirely electronic
in operation, this meter is built in a
standard ‘“3-inch” sloping-front meter
box. It is powered entirely by a single

40

1%-volt flashlight cell. No zero ad-
justment is required, the scale is linear,
frequency range of the instrument is
wide (the range extends from power-
line frequencies into the u. h. f. spec-
trum), reasonably high input imped-
ance is afforded, and the circuit is ex-
tremely simple. Servicemen, radio op-
erators, and experimenters will find
this v. t. v. m. useful in many phases of
their work. In addition to serving the
specific functions listed in the first
paragraph, this instrument may be em-
ployed also as a general purpose a. c.
voltmeter having a wide frequency
range not afforded by oxide rectifier
meters.
Circuit

The instrument employs the well-
known shunt diode circuit. This circuit
has the advantages of complete isola-

Fig. 2. Complete circuit of the v.t.v.m.

.5 meg.

2 Q)

A.C.INPUT

+
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value to hams, servicemen, and experimenters.

By RUFUS P. TURNER
WI1AY

tion from any d. c. voltage in the cir-
cuit under test, ability to check vol-
tages in circuits which provide no d. c.
return for the diode tube, and linear
meter response. The complete circuit
schematic is given in Fig. 2.

The tube used is a Type 1A3 high-
frequency diode, which has a resonant
frequency of approximately 1000 mega-
cycles. This tube is especially interest-
ing for this application, since it is a
cathode-type dry cell tube.

The coupling condenser, C, serves
also to block d. c. voltages which other-
wise might damage the meter or tube.
R is the calibration control rheostat
which is adjusted during the initial
calibration and need not be touched
afterward, except to compensate for an
aging tube or for tube replacement.
Heater power is derived from the 14-
volt flashlight cell, in series with which
is connected the “Ox-Off” toggle switch,
S1. The indicating meter is a 0-200 d. c.
microammeter.

Polarity of the filament-heating cell
is unimportant, since the heater ele-
ment of the tube is not included in the
instrument circuit proper. Meter polarity
is consequential, however, upward de-
flection being obtained only if the posi-
tive terminal of the meter is connected
to the tube cathode, as shown in Fig. 2.

Input impedance of the voltmeter is
approximately one-half the value cor-
responding to 0.02 microfarad and ap-
proximately 500,000 ohms in series, at
the operating frequency.

If voltage measurements are to be
made exclusively at very low frequen-
cies, that is at less than 100 cycles,
somewhat better accuracy will be se-
cured by raising the capacitance of
coupling condenser C to 1 or 2 micro-
farads. Likewise, when the instrument
is intended for use exclusively at kigh
frequencies (10 mec. and higher), capaci-
tance C should be reduced permanent-
ly to 100 mmfd. The capacitance (.02
mfd., given in Fig. 2, is a good com-

(Continued on page 156)
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fake a Test Lt
or Your Service Kit

By H. LEEPER

when making service calls in the

home, may be greatly increased by
the installation of the test unit illus-
trated in Fig. 1.

Such a unit, which fits in the top
tray of the service kit or case, contains
a three-inch permanent magnet speak-
er, a tapped 25 watt resistor, six test
condensers, and a triplex outlet for
plugging in a soldering iron, tube tester,
and like equipment.

The paralleling of suspected condens-
ers, or certain resistors, is much safer
and more simple with such a unit. The
test co.nder.lsers and tapp?d resistor may : 1. Over-all view of unit showing the mount-
be varied in value to suit the operator, o ing of triplex outlet on side of bottom strip.
from the values shown in Fig. 2.

A test speaker is available and the
draping of extension cords over the cus-
tomer’s room is eliminated, to a con- This simple test unit permits easy substitution
siderable degree, with the unit shown.

The equipment is mounted on a wood
panel, measuring 12% x 6% inches, radio receivers or other equipment under test.
which is fitted with feet or bottom
strips to keep the top of the panel
about flush with the top edge of the
kit tray.

. ak 6K ax
The wood panel was given two coats - i :
OUTLET 25W. Bl ISl
.|l 3ol

of clear varnish before the test equip-

ment was mounted. Uty

Fig. 1 shows the construction of the = =

unit with the triplex outlet mounted on - 4

the side of one of the bottom strips and SPEAKER :

with the control switch nearby. % < ._--—1
A rear view of the wood panel with 2y

all parts in place is seen in Fig. 4. g— g__

Clamps such as used for electric cables (B O - +

were used to hold the condensers in

place. Also shown is the PM speaker and Fig. 2. Wiring diagram of the tester. Condenser values are in microfarads. The
the .01 mfd. condenser permanently con- four higher values are electrolytics with a rating of 450 w.v.. while the two
(Continued on page 173) lower values are paper condensers with a rating of at least 600 volts d.c.

THE usefulness of your service Kkit,

of a speaker, bleeder resistor, or condenser in

©

Fig. 3. Top view of unit showing how the wood panel Fig. 4. Rear view of the wood panel showing all parts
may be left in the tray during operation if so desired. in place. The speaker coupling condenser is at lower left.

July, 1948
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Controls, left to right are:

high voltage switch. S;: crystal
switch, S:; buffer tuning, Ci;; band
switch, S.; meter switch, S;; antenna
tuning. Cy; and low voltage switch.
S;. Final tank tuning, C; is a-
bove the antenna tuning dial.

C.W. operation on 80,
40, and 20 meters af
200 w. output is easy

with this compact rig.

HE transmitter described in this
Tarticle, while not of the “super de-

luxe” wvariety, was designed pri-
marily for c.w. operation, with simplicity
of adjustment and compactness of con-
struction heading the list of its desir-
able design features.

The completely self-contained trans-
mitter, with its minimum of “extras,”
features moderate power with simple
band changing, best keying character-
istic for c.w. break-in work, and the
antenna coupling unit housed in the
transmitter cabinet.

Circuit Details

A Pierce type of crystal oscillator was
chosen because of its better keying
characterictics and because it does not
require a tuned circuit. By keeping the
plate and screen voltages low, the cry-
stal current can thus be kept to a low
value. While this operating technique
serves to limit the output, it is still
sufficient to drive a beam power buffer
or doubler.

Because only moderate power was re-
quired for this rig, a war surplus 8§13
tube was chosen for the final. The drive
requirements for this tube are very
modest and its low price is an attractive
inducement. Because of the low grid

42

drive required, a receiving-type beam
tube will function satisfactorily as a
buffer or doubler. However, since the
807 tube was readily available at low
cost it was incorporated in the design
of this rig. The 807 has the further ad-
vantage of being able to withstand
more abuse than the 6L6 or 6V6.

The buffer-doubler is fed with 400
volts from the low voltage supply which
also furnishes the 300 or less volts need-
ed for the screen. Bias is obtzained by
means of a 500 ohm cathode resistor.
This allows from 40 to 50 milliamperes
plate current to flow under no-drive
conditions, thus stabilizing the low volt-
age while serving still another purpose
which will be described later. The static
current flow is such that little change
will be noticed either with or without
grid drive. Plate current with no drive
is well under the plate dissipation rating
of the 807 as is the case when detuning
off-resonance with grid drive. The hus-
kier beam tube was chosen in prefer-
ence to the receiving type tubes as de-
tuning off-resonance was desired to al-
low for small adjustments of the grid
drive to the 813. The 807's are more
rugged and can stand this type of abuse.

The 6V6-807 combination, while of-
fering about the same drive as a 6L6

www americanradiohistorv. com

By
CHARLES S. MAYEDA,
WOGMR

tri-tet oscillator, requires one less tuned

circuit. In addition, the combination
provides the better keying character-
istics of the. Pierce circuit. Disadvan-
tages of the combination include in-
sufficient output when quadrupling in
the 807 stage because of the limited
crystal output. Operation on 20 meters
takes a 40 meter crystal. While 20
meter operation can be obtained with
80 meter crystals, the oscillator must
be operated at a high plate and screen
voltage which results in an increase in
crystal current. Since crystals may be
obtained quite inexpensively it was de-
cided to limit the 807 to doubling. A
second disadvantage is that operation
on 10 meters is not possible as this
would require a 20 meter fundamental
crystal. The usual 20 meter harmonic
cut crystals will not operate properly
in a Pierce circuit. This latter disad-
vantage was not considered too import-
ant as 10 meter c.w. held no particular
interest for me.

To limit the need for changing coils,
bandswitching is provided in the buffer
plate circuit. Because only small coils
are required, shielding is no problem.
The plate circuit is shunt fed thus sim-
plifying the mounting of the tuning con-
denser and coils. The bandswitch

RADIO NEWS
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R1—50,000 ohm, ¥z w. ves.

R2—100,000 ohm, 1 w. ves.

R3—50,000 ohm, 1 w. res.

R4+—500 ohm, 10 w. res.

Rs——25,000 ohm, 10 w. res.

Rs—50,000 ohm, 10 w. res.

R7, Rs, Rio, R1a—Sece text

Re—3500 ohm, 10 aw. res.

R11—25,000 ohm, 10 w. res.

Ri12——20,000 ohm, 2 w. res.

R13—100,000 ohm, 2 w. res.

Ris, R1s6—15,000 to 25,000 ohm 10 w. res.
(See text)

R17—60,000 ohm (total), 100 w. res.

R18—50.000 ohm, 25 w. res.

C1—.002 mfd. mica cond.

C2—.00005 mfd. mica cond.

Ci, Ca, Cs, C1, Cy, Ct3—.01 mfd. 600 w.
cond.

Cs, C12—.0001 mfd. mica cond.

Cs—.004 mfd. mica cond.

Ci0—.002 mfd. mica cond.

Cii—150 mmfd. midget var. cond.

Cia, Ci5, Cis, C23, C2e—.01 mfd. mica cond.

Ci7—.0015 mfd., 2500 v. mica cond.

Cis, C139—100 mmfd. var. cond. (.09
spacing)

C20—4 mfd., 600 v. cond.

C21—16 mfd., 450 v. cond.

C2—10 mfd., 600 ¢, cond.

Czs, C26—2 mfd., 2000 v. cond.

C27~—.001 mfd. mica cond.

RFCi, RFC2, RFC3i, RFCa—2.5 millihenry,
125 milliampere r.f. choke

RFCs—1 millihenry, 600 milliampere r.{.

choke

RFCs~—10 t. 216 wire, ¥8 inch diam.

CH1—10 henry, 150 milliampere choke

CH2—10 henry, 250 milliampere choke

S1—S.p. 6-pos. sw.

S2—2-gang, s.p. 4-pos. sw.

S3—S.p.s.t. toggle sw. (6 amperes at 250 ¢.)

S«—D.p. 4-pos. sw.

S5—S.p.s.t. toggle sw. (3 amperes at 250 v.)

T1—800 w. c.t. at 150 milliamperes; 5 v. at
2 amperes; 6.3 v. at 5 amperes; 2.5 w.
at 5 amperes.

T2—2400 wv. c.t. at 350 milliumperes

T3—10 w. at 5 amperes

Ji—Open circuit phone jack (for key)

M—1 to 10 milliampere d.c. meter

PLI—6.3 v. pilot lamp (green)

PL2—6 watt, 110 v, pilot lamp (red)

SO1—Socket for remote operation

F—10 ampere, 110 v. fuse

RL1—D.p.s.t., 5 ampere, 110 v. a.c. coil

Li—80 meter—35 t. 222 en., closewound on
1 inch diam. form, 1¥2 inch long

L2—40 meter—22 t. 222 en., spaced total 1
inch, wound on 1 inch diam. form, 1%z
inch long.

L3—20 meter—12t. 222 en., spaced total 1
inch, wound on 1 inch diam. form, 172
inch long.

Ls, Ls——80 meter—25 t. 512 en., 2Y2 inch
diam. (approx. 4 inch section of ready-
wound coil—see text)

40 meter—13 t. 712 en., 212 inch diam.
(approx. 212 sections of ready wound
coil—see text)

20 meter—8 t. 212 en., 2V2 inch diam.,
spaced 3 inch total lzngth.

Circuit diagram of the c.w. transmitter. Cathode keying of the Pierce crysial oscillator provides excellent results.

corporates an extra section in order to
switch in resistors across the screen,
thereby adjusting the grid drive to the
finals for each band.

The 813 is operated with 1500 volts
on the plate and 300 wvolts on the
screen. A fixed grid bias of 90 volts is
provided. The grid is capacity-coupled

Side view of the transmitter shows how the final tank coil, its
associated condenser, and coupling coil should be mounted.

July, 1948
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to the buffer and the plate circuit is

shunt-fed to eliminate the d.c. voltage

from the tank circuit. In order to prec-
(Continued oun page 128)

Top view shows proper placement of the various above-chassis
components. Faraday shield between coils is shown in place.
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VEW TEST EQUIPMENT

speeds Video Servicing

row {l. to r.) audio oscillator,

Fig. 1. Two-shelf rack assembly of test units. Lower row, left
to right, test oscillater, v.t.v.m., TV sweep generator: top
oscilloscope, TV calibrator.

By ARTHUR LIEBSCHER

Test & Meas. Equip. Section
Radio Corporation of America

AM, FM, and TV receiver servicing is simplified by
the use of proper equipment, conveniently arranged.

to include FM and television re-
celvers is having a marked effect
on servicing activities and requirements.
Television receivers, in particular, be-
ing more complex than AM receivers, re-
quire the use of additional and more
elaborate test facilities than those need-
ed for servicing AM receivers.’
Recognizing the inevitability of these
new servicing requirements, RCA en-
gineers have developed a group of new
test instruments and an assembly rack
to provide service technicians with
equipment suitable for servicing all
classes of receivers efficiently.
Customers expect their sets to be
serviced in accordance with original de-
sign specifications. In the case of tele-
vision receivers, a service technician
must have and know how to use most
effectively new test equipment capable

41

THE expansion of the radio industry

of measuring the performance of the
better receivers.

It is important that technicians dup-
licate the intermediate-frequency and
video response curves recommended by
receiver manufacturers, because these
matters are as important to good sound
and picture reproduction as are all the
efforts of broadcasters in obtaining
high-quality signals. The measurement
of peak-to-peak voltages of various
waveforms, and of small capacitance
values, will soon become common prac-
tice. :

In anticipating and analyzing the
problems encountered in television and
frequency-modulation servicing, com-
pany engineers decided that complete
servicing efficiency required test equip-
ment designed to measure current and
voltage, including peak-to-peak values;
resistance, capacitance, and frequency,

www americanradiohistorv com

over wide ranges; to provide signals, both
variable and fixed, up to and including
television channel 13, and to incorporate
crystal-controlled frequencies for cali-
brating purposes.

They also decided that problems of
minimizing the effects of circuit inter-
coupling, and the requirements of op-
timum flexibility and portability called
for the use of a number of separate
units, each designed for a specific ap-
plication.

The decision to utilize separate units
made it practical to design them to a
common size, suitable either for assem-
bly at the work bench, or for carrying
them individually to the job if the oc-
casion demanded. .

This type of standardization also
makes possible the construction of a

rack for the work bench in which the

units can be located to suit the in-
dividual requirements of the service
technician and to provide extensive
testing facilities, all within easy arm’s
reach. Fig. 1 illustrates the arrangement
of the units in a two-shelf rack. In
this arrangement, all of the equipment
can be reached easily by the technician
whether he is sitting on a bench stool
or standing at the job.

Because of the importance of making
it as easy as possible to take readings
on the vacuum-tube voltmeter, it is sug-
gested that this instrument be located
in the center of the bottom row. This
brings the scale of the v.t.v.m. into
direct line-of-sight. For a similar rea-
son, it is desirable to locate the oscillo-
scope in the center of the second row.

Two instruments, namely the audio
oscillator and the test oscillator, can be
grouped together on either side of the
rack. In addition to their usual use in
servicing AM receivers, these instru-
ments are important in signal-tracing
FM and television i.f. circuits and tele-
vision video circuits.

The two final instruments of those
described in this article are companion

RADIO NEWS
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Fig. 2. (Left) Instant channel selection is « feature of this television sweep generator. (Center) Television

calibrator for the precision alignment of wide-band amplifiers. (Right) The vacuum tube voltmeter
is practically a universal test instrument applicable to all types of radio and electronic servicing.

units designed for the alignment of
both television and FM receivers. The
television sweep generator is conven-
iently placed below the television cali-
brator.

Versatile Instrument Assembly

In considering the individual func-
tions of each instrument mentioned, it
is also logical to think of the added ad-
vantage of their combined facilities. In
television servicing, many dual uses for
the six instruments are practical. For
example, the audio oscillator is handy
for signal tracing by the signal-injection
method in video as well as in audio
circuits.

The test oscillator, particularly de-
signed for high-speed servicing of AM
radios, can, with its signal-injection
probe and step attenuator, do an equal-
ly fast job of signal-tracing picture-if.
and FM-if. trouble. Picture-if. stages
can be traced with a signal from the test
oscillator by viewing horizontal modu-
lation bars on the picture tube, or by
an ingenious trick of capacitance-coupl-
ing the output of the picture detector
to the television set's audio input and
listening to the results. (See Fig. 5).

Grouping instruments makes it easy to
use the vacuum-tube voltmeter for cali-
brating the scope, thus obtaining quick
peak-voltage reading of any waveform
visible on the cathode-ray tube. When
these instruments are used in combina-
tion, the peak voltage of the saw-

Fig. 3. (Left) The oscilloscope

' Lﬁ*. t
. T ag
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tooth waveform of television deflection
circuits can be measured on the oscil-
loscope at the same time that the as-
sociated d.c. voltage is measured on
the vacuum-tube voltmeter.

Separate housing of the television
calibrator and the television sweep gen-
erator serves to eliminate troublesome
problems of leakage and intercoupling.
In applying signals from either or both
units to a television receiver, complete
control of the independent signals is
possible. Since sweep and marker fre-
quencies can heterodyne only in the
detector of the set being aligned, little
or nothing would be gained by trying to
mix the signals in one or the other of
the instruments.

In passing, one important fact be-
comes obvious, and that is that prob-
lems of troubleshooting should be solved
with signal tracing and voltage indi-
cations, including observation of deflec-
tion and synchronizing waveforms, be-
fore time is spent on alignment pro-
cedures. Analogous to this is the ap-
plication of a prime coat of paint and its
drying before a finish coat is applied.

New Features

Starting with new streamline styling
and taking advantage of developments
of modern plastics for meter cases and
bezels, all six instruments shown in
the test rack of Fig. 1 have been de-
signed with many features in common.
As mentioned before, the units are uni-

inter-
in the rack. This feature
provides a further advantage in that
any of the six instruments can fit into

form in size and are therefore
changeable

one standard-size luggage-type carry-
ing case.
All six instruments have standard

binding-jacks for unshielded test leads,
and employ standard microphone con-
nectors for shielded leads. With few
exceptions, this makes interchange of
test leads practical and convenient, and
helps solve the problem of what to do
with inactive leads. Fig. 1 shows all
instruments less leads, the proper con-
dition when the bench is not in use.

Since test leads have a habit of get-
ting badly snarled, it is gd8d practice
to work with as few as are needed for
any one job, and to store the rest where
they can be conveniently located, and
in a manner that keeps them ready
for instant use. For their proper care
and maximum life, test leads are best
stored in a straight hanging position
along a wall or beside a storage cabinet.
(See Fig. 4).

While on the subject of connectors,
it should be noted that the binding
jacks can be used with either a re-
movable binding post or a locking-pin
plug. The binding posts are essential in
high-current or low-capacitance mea-
surements. Having a straight shank, the
binding post can also be used as a pin
plug if desired.

(Continued on page 137)

is a useful tool in visual alignment procedures and for observing wave-
{forms. (Center) The r.. test oscillator is a basic AM servicing instrument. (Right) The audio oscillator
is valuable in the service shop and may be used to locate performance difficulties in video amplifiers.
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The purpose of this traveling showroom

e,

transmitters in operation,

is to stimulate television interest in

localities where there are no TV

Fig. 1. Vehicle and equipment set up for local operation. Picture tube shield and speaker can be seen at left.

By R. P. WAKEMAN and T. T. GOLDSMITH, Jr.
Research Div., Allen B. DuMont Labs.. Inc.

nally intended to be a medium for
% the introduction of ‘“television”
into new communities. This was to take
the form of a very simple pickup with
the camera atop the vehicle and a 20-
inch direct view picture tube to be
exposed for viewing on the curb side.

“‘[‘.HE traveling showroom was origi-

As early plans were developed and
even after construction was actually
under way, new ideas for its ultimate

use were advanced. These schemes in-
cluded the direct merchandising of tele-
vision receivers, the recruiting of new
talent at remote points, the operation
of the camera and receivers at several
hundred feet from the showroom and
promotional work in cities where tele-
vision stations had just come on the
air for the first time.

It is probable that a fair sized train
would be required to transport the
equipment and personnel necessary to
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carry out, ideally, all of the suggestions
for the use of the showroom. The fact
that it was finally decided to incorpor-
ate facilities to accomplish to some de-
gree, all of the above listed schemes
gives an idea of the magnitude of the
packaging problem.

Fig. 1 is an external view of the
completed vehicle. The original body,
a conventional school bus, with no win-
dows, was modified in the following
manner:

A houdah (platform surrounded by a
low parapet) was built into the bus
top. This provides a convenient and ad-
vantageous location for the camera and
microphone for local demonstrations,
i.e., where none of the equipment is
removed from the vehicle and operated
at a remote point. The sloping parapet
also helps to relieve the severity of the
original lines. On the curb side of the
vehicle, at the rear, and as high as

www americanradiohistorv com

possible, the housing for the 20”7 tube
was constructed. As can be seen from
Fig. 1, this housing takes the form of
a gable standing out from the natural
rear and top curves of the bus. This
construction has the dual advantage of
providing adequate height and viewing
angle for the external audience and oc-
cupying a minimum of space within the

vehicle. The traveling cover for the
12” dynamic speaker can be scen at
the lower right corner of the tube
housing.

In order to meet all requirements
most adequately, it was decided to di-
vide the bus interior into two “rooms’
with a sound insulating partition, part
of which was readily removable. This
latter section was removed when the
photographs of Figs. 2 and 3 were
taken. The room at the rear of the bus
is used to house all the permanently in-
stalled equipment. The front room can
be used to transport several receivers
in the event that remote operation of
receivers is desired, or it can be trans-
formed to simulate a well draped and

RADIO NEWS


www.americanradiohistory.com

carpeted living room, complete with
floor lamps, six comfortable chairs and
a 15" console type television receiver.

The rear wheel wells provided a con-
venient approximate location for the
partition. A dais about 12” high, and
extending clear across the bus, was
constructed to cover the wells. The
actual partition was built on this dais
and contains an alcove approximately
20” deep and wide enough to hold the
console receiver. This construction per-
mits the receiver (which is in the front
room) to be located a reasonable dis-
tance from the audience and at the
same time provides two very handy
storage wells in the rear room. As pre-
viously noted, the rear wall of the al-
cove is removable and is not in posi-
tion in the pictures.

The final major body work consisted
of the installation of a PE-197 gener-
ator. This is a 115 volt, 60 cycle, gas-
oline-driven generator rated at 6.5 kva.
and weighing approximately 800 Ibs.
The entire unit is rigidly mounted on
a stcel base, this base being isolated
from the bus body with two shear-type
rubber shock mounts each about four
feet long. On the outside of the vehicle
appropriate vents and louvres are pro-
vided for the circulation of air through
the equipment. Within the bus an
acoustically treated housing completely
encloses it. Access is provided to the
control panel, distribution panel, and
all necessary parts of the gasoline en-
gine through doors and
hinged covers.

In addition to the above major body
conversions, other work consisted in
the installation of side bumpers, rear
wheel covers, spare tire rack, etc.

convenient

Power Requirements

At certain locations, and especially
when the camera chain is being used,
it is desirable to operate ths entire
equipment from a remote power source,
e.g.,, the standard commercial a.c. line.
Also in some cases it may be necessary
to operate receivers and other equip-
ment at a remote point using power
from the local source. The first condi-
tion requires the transfer of power
from an external source to the vehicle,
while the second condition requires
power transmission in the opposite di-
rection. In order to obviate the use of
a sccond cable, and at the same time
insure that the local and external
sources would not be applied to the
distribution panel at the same time,
a special switch was made up. This
consists of two double-pole, single-
throw switches having double break
contacts. The two levers are mech-
anically linked together in such a man-
ner that the closed switch always oper-
ates before the open one. This arrange-
ment permits the distribution panel to

July, 1948

Fig. 2. Front interior view shows itraveling accommodations for driver and

the iwo operating personnel.

be supplied from either the local or
remote power source. In the event that
power must be supplied from the local
generator to the local equipment and
at the same time the remote receivers,
the link may be easily removed and
both switches closed. The various cir-
cuit breakers provide additional pre-
tection and a voltmeter is permanently
connected to the external source side
of the switch so that the external volt-
age may be monitored before connect-
ing it to the distribution panel and
equipment. From this master switch,
power is fed to the distribution panel.
This consists of ten 20-ampere circuit
breakers which, in turn, feed all of

TV receivers are at right, camera at left.

the showroom equipment. Two of the
circuits supply service outlets which
are conveniently placed throughout
the vehicle.

Camera Chain

A complete Dz Mont single camera,
image orthicon chain is included in the
permanent showroom equipment. For
local operation, i.e., using the camera
to televise the audience watching the
20" picture tube or receivers within
the showroom, the camera, tripod, and
camera auxiliary are operated from the
houdah as shown in Fig. 1.

Fig. 4 shows the permanent location

(Continued on page 103)

Fig. 3. View of remote pcsition showing camera and receiver operating.

—
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By JOHN F. GRUBER

A desirable increase in bass response
can be obtained with this equalizer.

ble for the variety of new and im-

proved phonograph pickup devices
which have been offered. Crystal pickups
have been improved and a wide variety
of dynamic and magnetic devices have
made their appearance. Among these lat-
ter, possibly none has elicited more inter-
est and favorable comment than the
variable reluctance pickup manufactured
by General Electric.

THE postwar market has been nota-

This device combines sturdy construc-
tion with low cost; further it offers ex-
cellent high frequency response, little
or no scratch, and low pressure. Details
of its construction, etc. may be found
in the article “The Recording and Re-
production of Sound” (Part 9) by
Oliver Read, in November, 1947 issue
of RADIO NEWS.

One drawback to this pickup is the
lack of low frequencies supplied when
used with ordinary commercial records.
This is due to the fact that we have a
constant velocity device operating in
the constant amplitude region of the re-
cording. Using the pickup with a good
audio amplifier results in reproduction
which is extremely brilliant and rich in
overtones, but lacking in “body.”

This difficulty was recognized by the
manufacturer who endeavored to over-
come it with a preamplifier and equal-
izer, the circuit of which was published
in the aforementioned RADIO NEWS
article, but the degree of equalization
obtained is quite insufficient to the
nzeds of the. situation, as may readily
be discovered with a frequency response
record, particularly in the range below
fifty cycles.

It may be argued that response in
this range is unimportant in the home
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set, and this argument is justifiable to
some extent. Some customers, however,
will complain that ‘“somehow it doesn’t

Fig. 1. (A) Ordinary output transformer
with primary connected across pickup and
a condenser connected across the secon-
dary. (B) Resistor connected in series
with transformer primary to give better
high frequency response. (C) Shunting the
pickup to reduce high frequency response.

I
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G. E. variable reluc-
tance pickup. Equali-
zation is required to
boost low frequency
output as most re-
cordings have con-
stant amplitude be-
low 500 cycles/ sec.

sound just right and natural.” In this
case the customer is partially correct.
Some of the ‘“unnaturalness” comes
from the customer’s hearing high fre-
quencies previously attenuated in older
phonographs. The remaining ‘‘unnatur-
alness” is the result of taper inherent in
using a constant velocity device in a
constant amplitude region.

Despite its fancy name (variable re-
luctance) this pickup is a magnetic de-
vice and first cousin to the heavy mag-
netic reproducers so common fifteen
years ago. As such, the voltage gener-
ated is proportional to the rate of
change of magnetic flux. At 200 cycles
the cantilever is vibrated at only half
the periodicity occurring at 400 cycles.
This means only half the voltage gen-
erated at the 400 cycle rate is available
at the 200 cycle rate. Power being pro-
portional to the square of the voltage
when divided by the resistance of the
grid load at the input to the first tube,
we find we have only one quarter the
power available for each octave drop
in frequency. This represents a loss of
approximately 6 db. per octave.

This rate of taper is extremely severe
in symphonic music and is noticeably
severe even in dance bands. Let us see
for a moment just what it amounts to.
Present practice puts the crossover
point from constant velocity to constant
amplitude somewhere between 400 and
500 cycles. Let us arbitrarily assume it
to be 440 cycles, this being the stand-
ard pitch for “A.”

This pitch is also “the’” high note of
tenors. While singing it he will sound
natural, but suppose he sings the “A”
on an octave below. In this case his

(Continued on page 163)
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By R. C. AMUNDSEN, wnyF

A simple converter which will permit reception on

the 100-500 kc. band with your regular receiver.

© + OST communication receivers to-
1\/ day do not cover the low fre-
- quency range, i.e., the frequen-
cies between 100 and 500 kilocycles. An
orthodox type of converter for these
frequencies is cumbersome, as it is al-
most impossible to cover the entire range
without switching.

The oscillator of this converter, using
an intermediate frequency of 1500 ke.,
has only to cover from 1600 to 2000 ke.
A bandpass mixer circuit proves en-
tirely adequate to receive the strong
signals in the marine and aircraft bea-
con bands. It effectively attenuates the
image frequency signals which lie in
the range of 3100 to 3500 kc., a portion
of the spectrum which is practically free
of high power signals. Due to the small
range of the oscillator, a single 50
mmid. variable condenser is all that is
required in the way of a tuning gang.
A type 6SA7 tube is used and its total
drain is so small that it may be sup-
plied by the receiver’s power supply.
The circuit of this converter is simple,
straightforward and its adjustment is
far from difficult. It can be built in a
few hours’ time and will provide many
hours of enjoyment for those who like
to listen to the merchant marine oper-
ators on 500 kc. and below.

Proceeding from the antenna ter-
minal, a double-pole double-throw
switch serves to connect the antenna
cither to the converter or direct to the
receiver and also energizes the heater
of the 6SA7 when it is to be used. No
switch was found necessary in the plate
voltage circuit as the tube will not
draw current with its heater cold. From
the antenna the signal proceeds through
a low pass filter composed of RFC,
RFC: and RFC; in series and then to the
mixer grid through a 500 mmid. mica
condenser. A 30 mmfd. mica trimmer
across RFC: acts as a wave-trap for the
high frequency signals and two 25
mmfd. mica condensers either side of
RFC: further bypass the undesired high
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frequency signals to ground. The 500
mmifd. mica condenser attenuates the
undesired very low frequency signals
below a hundred kilocycles and a 4700
ohm resistor from grid to ground broad-
ens this entire input circuit. The oscil-
lator portion is an ordinary Hartley
circuit and coupling to the mixer cir-
cuit is through the electron stream of
the tube. The plate circuit of the mixer
is tuned to 1500 kilocycles by means
the L{. transformer. The secondary
this transformer could be decreased
inductance to better match the an-
tenna coil of the receiver. However,
sufficient signal strength was received
withcut any changes in this winding. A
shielded lead must be used to the re-
ceiver’'s antenna connection. This pre-
vents 1500 kc. signals from interfering

of
of
in

i

SRR

Front view of converter.

with the converter’s operation. After

the circuit has been constructed the

range of the oscillator should be ad-

justed to cover 1600 to 2000 kc. This

may be done by listening to a receiver

that covers this range and tuning the
- (Continued on page 169)

Circuit diagram of the converter. Cutput frequency is 1500 kec.
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ROUND

6.3

Ri, R2—4700 ohm, 12 w. res.

R3, Ra—22,000 ohm, 2 w. res.

Ci, Ce—30 mmfd. mica trimmer

C2, C3—25 mmfd. mica cond.

Cs, Cs, C—500 mmfd. mica cond.
C7—50 mmfd. midget var. cond.
Cs—100 mmfd. mica cond.

RFCi—Two pies of a 2.5 millihenry choke
in parallel

£
$
H
cé c? 3
Ly ;é :Rq
RFC2, RFCi—One pie of a 2.5 millihenry
choke
Li—69 t. No. 26 en. closewound on %

inch form tapped at 17 t. from gnd. end.
Starting at ground there are closewound
17 t. then the tap, then 26 t. and then
26 t. as a second layer wound in the
same direction.

Si—D.p.d.t. toggle sw.

T1—1500 kc. i.f. trans.

Vi—6SA7 tube
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By R. M. CROTINGER, wocuy

Continuous high-level modulation without danger

of overmodulation becomes feasible with this unit.

antennas has emphasized the fact

that more decibels can be produced
at the distant receiver by working on
the antenna system than by pouring
more watts to the final. This practice
has not only benefited the two stations
in contact, but also benefited anyone
trying to use the same or an adjacent
channel for a different direction of pro-
pagation.

THE amateur trend toward beam

There is still another method by
which the signal can be raised in the
other fellow’s speaker, other than pour-
ing more watts into the final. This is
known as volume compression. It con-
sists of automaticaily decreasing the
magnitude of the heavy peaks, thus per-
mitting the lower levels to modulate the
transmitter more fully. However, the
compression must be accomplished with-
out unduly increasing the distortion of
the stage to which it is applied. This is a
common fault of compressors and has led
to a certain amcunt of ill-feeling toward
some stations using compression. The
splatter can come only from audio har-
monics modulating the carrier, which, in
turn, come from the stage accomplishing
the compression. Of course a splatter
choke may be used %o eliminate the har-
monics, but this is essentially a correc-

50

tive measure and does not help the dis-
tortion which is passed, or the overload-
ing of tubes preceding it. By using a
compressor stage which will not in-
crease distortion with an increase in in-
put level, and operating the other stages
within their capabilities, the need for
such correction is eliminated and the
advantages of compression realized.

Ten decibel available compression is
sufficient to handle the wvariations in
level of the average ham working into
a mike and is obtainable without utiliz-
ing an expensive number of tubes and
components. When it is considered that
increasing the level of input to the final
from 250 watts to 1000 watts repre-
sents a received signal increase of six
decibels, and is quite an expensive pro-
ject, it can be realized that the same
increase with a compressor is well
worth the while.

The compressor to be described was
designed to maintain a minimum dis-
tortion with full compression. Since the
compression is accomplished by feed-
back wvariation the distortion actually
decreases with increased compression.
Thus the danger of splatter is eliminat-
ed and a clear intelligible signal still
maintained.

Since it is necessary to build the
equivalent of a good public address sys-

wwWw americanradiohistorv com

Front view of the complete
amplifier. It may also be
used as a high-quality pub-
lic address installation.

tem in order to modulate a ham trans-
mitter anyway, the unit was designed
so that it could conveniently be used
for this purpose. When used as a pub-
lic address amplifier the unit has a
flat response from 50 to 12,000 cycles
with less than 4% distortion at full
output. It provides two microphone in-
puts and one phonograph input with -
an electronic mixer stage which elimi-
nates interaction.

When using it as a ham modulator or
driver, a tone control circuit is provid-
ed to eliminate any high frequencies
which might be picked up by the micro-
phone and modulate the transmitter.
The tone control circuit was placed
ahead of the compressor stage in order
that any high frequencies thus picked
up would not drive the compressor be-
fore they were eliminated. The distor-
tion in the stages following the com-
pressor is below three per-cent at full
output and thus causes no splatter. Volt-
age regulation of the 2A3 bias and bal-
ancing of the currents in these tubes
helps keep the distortion in these stages
down.

If desired the phono channel can be
connected to an FM converter or re-
ceiver and the real benefits of FM ap-
preciated, if one uses a good speaker,
properly baffled. Two 12-inch speakers
are used with the unit described. These
are mounted in two of the popular slop-
ing front baffles and the inside of the
baffles lined with felt or sound absorb-
ing material. A masonite back was put
on the baffles, the inside of which was
also lined. This prevents spurious re-
sonances and permits more volume to
be realized for a given p.a. setup before

RADIO NEWS
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Ri, R2—5 megohm, Y2 w. res.
R3—5600 ohm, ¥z w. res.
Ra—6800 ohm, 12 w. res.
Rs, Rs—270,000 ohm, 2

w. res.
R7—500,000 ohm pot.

Rs—1 megohm pot.
Re——470,000 ohm, ¥2 w. res.

Rio, R23—2500 ohm, V2 w. res.

Rit, R12—200,000 ohm, 1/z w. res.
R13~100,000 ohm, /2 w. res.

Ris, Ris, Ris, R2s—1 megohm, ¥z w, res.
R17—1000 ohm, ¥2 w. res.
R18—66,000 ohm, /2 w. res.

| R19—70,000 ohm, 1/2 w. res.
R20—1500 ohm, ¥z w. res.
R21—100,000 ohm tone control & sw.
i R22—15.000 ohm, 1z w. res.

R2a—2 megohm, 12 w. rves.

“# nrTY
5 ac
Ras, R29—47,000 ohm, V2 w. res.
R2s, R21—470,000 ohm, ¥2 w. res.
Rio—+440 ohm, 1/2 w. res.
R, R312—500,000 ohm dual pot.
R13—25,000 ohm, 1 w. res.
R3a—1000 ohm, 100 w. res. (with slider)
R35—20,000 ohm, 100 w. res. (with slider)
R3:—1250 ohm, 100 w. res. (with slider)
R37—2000 ohm, 12 w. res.
Ci, C2, Cs, Cs, Cio, Cis, C20—25 mfd., 25
v, elec. cond.
C3, Ca, Cs, Cs—.05 mfd. paper cond.
Cr—.01 mfd. paper cond.
Cit, Ci2, Cis, Ci7—.1 mfd. paper cond.
Ci3—.7 mfd. paper cond.
Cia, Cu, C23, Ca, C2—8 mfd.,
elec. cond.

Cis, Ci9=—=.5 mfd. paper cond.
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R36
Ca2—+ mfd., 600 v. baper cond.
Ca2s, C27—38 mfd., 250 v. elec. cond.
CH), CHa2—Filter choke, 7 henrys at
milliamperes
CHs—Filter choke,
amperes

T\—Driver trans., push-pull 6C5 or 6A6 to
push-pull 6N7 or push-pull 6L6; primary
to /2 sec., 5 to 1 ratio

T2, Ti—Push-pull plates to push-pull grids;
1 to 1 ratio; 20,000 ohm primary, 20,000
ohm secondary

Ta—5000 ohm, center tap primary to 500
ohm secondary

Ts—Single plate to push-pull grids; 3 to 1
ratio

Ts—Power trans. 425-0-425 v. at 200 milli-
amperes; 5 v. at 3 amperes; 2.5 v. at 5
amperes; 6.3 v. at 3 amperes.
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6 henrys at 80 milli-

Circuit diagram and parts list for the complete volume compressor amplifier.

the system breaks into oscillation, by
divecting the sound where it is desired.

Of course the design may be changed
to suit any preference. If the high
fidelity is not desired cheaper trans-
formers can be employed and a band-
pass system used. If only one channel
is desired the electronic mixer can be
eliminated along with one of the pre-
amplifiers. If just the compressor cir-
cuit is wanted perhaps it can be in-
corporated in your present equipment.

Wide spacing of the various components in this
amplifier reduces possibility of interstage coupling.
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This would represent but a small part
of the cost of the system shown. How-
ever, with the availability of parts on
the surplus market the entire setup
shown can be built amazingly cheap
and if one has the opportunity, renting
out the p.a. system will provide some
extra cash for your hobby.

Circuit Description

The microphone preamplifier
ploys a 6SL7 dual-section,

em-
high mu
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triode driving a 6N7 electronic mixer
tube. The phono pickup is switched in-
to one section of the 6N7 when using
the record player. This permits the use
of two microphones and one pickup for
public address purposes.

The mixer stage drives a 6J5 triode
which, "in turn, drives the compressor
stage and side amplifier. The side am-
plifier, triode section of a 6R7, is tapped
off the plate of the 6J5 stage. The sig-

(Continned on page 98)

The cabling of wires and careful placement of parts below the chassis
makes construction of this compressor amplifier easier and quicker.
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~ THE RECORDING and

A commercially-
built decibel me-
ter primarily
used in industry.

By OLIVER READ
Editor. RADIO NEWS

Part 17. A study of the decibel — jts
definition, how used, and how calculated.

plifier or loss in a transmission

line or attenuator circuit is usual-
ly expressed in db. (decibels) rather
than in watts or volts. The reason for
this is the fact that the human ear re-
sponds to intensities of sound loga-
rithmically rather than linearly.

A sound having 10 watts of power is
10 times as loud to the ear as a sound
of 1 watt and a sound of 100 watts is
10 times as loud as a sound of 10 watts
but only 20 times as loud as a sound of
1 watt..

A sound of 1000 watts (1 kilowatt)
is 20 times as loud as a sound of 10
watts or 30 times as loud as a sound
of 1 watt. We must, therefore,. use a
“mental yardstick” having a logarithmic
scale and not the usual rule.

The standard transmission unit is
the decibel (abbreviated db.) and is
equal to one-tenth of a bel. Nominally,
it supersedes the TU (transmission
unit), although specifying exactly the
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THE measurement of gain in an am-

same thing as the latter term. The
bel, named in honor of Alexander Gra-
ham Bell, was adopted by an interna-
tional convention of telephone
gineers. °

en-

The decibel is a logarithmic expres-
sion of a ratio between two quantities.
As a unit of measurement, it specifies
no definite amount of current, voltage,
power, or sound but represents merely
a ratio between two magnitudes. It is
therefore a relative unit. Since the db.
is a logarithmic unit, successive gains or
losses expressed by it may be added
algebraically.

The db. may express a ratio between
two values of either current, voltage,
power, or sound energy. It thus be-
comes possible to determine the db.
gain for a given amplifier from ratios
that express either voltage, current, or
power amplification. Gain is expressed
as plus db., loss as minus db.

While the decibel may show gain or
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loss with respect to the power at some
point in a system, it properly has no
regard for the finite value of any refer-
ence power. However, it is accepted
practice in some radio and telephone
measurements to designate the power
level of 0.006 watt (6 milliwatts) as
zero db. and to express any other value
of power as a certain number of db.
above or below this reference level.
Hence, the expressions “db. up” and
“db. down.” (See table, Part 1, March,
1947, issue Page 54).

Determination of Ratios

Ratios are common to everyday
scientific ratings. They express relative
superiority or inferiority, gains or losses
in a concise and readily understandable
manner. We state that a certain trans-
former permits a voltage step-up of 2
to 1, etc. Such simple ratios might easily
be converted into convenient state-
ments of db. gain and db. loss.

The ratio of two values of power, for
example, P, and P. is represented as:
Pi/Pocoiioiiiiininn. .. 1)

Or, the larger power is divided by
the smaller. It is easily seen that the
actual instantaneous magnitudes of P,
and P: might extend over a wide range
of values but would be of no concern
to the quotient as long as they re-

mained in the same proportion.

The number of decibels represented
by such a ratio is obtained by multiply-
ing the logarithm of the indicated
quotient by 10:

no. db.=10 logw (P:/Ps)........ (2)
Observe that the common logarithm of
the quotient (ratio) is employed, ie.,
the logarithm to the base 10. Hence the
form, logw. From equation (2) the fol-
lowing rule may be stated:

Rule A: The number of db. is numeri-
cally equal to 10 times the common
logarithm of a power ratio.

Voltage and current ratios may also
be expressed in terms of decibels. If
the two values of voltage E; and E. are
measured across the same or identical
impedances, or if the two values of cur-
rent (I; and I.) are taken through the
same or identical impedances:
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no, dh=20 logm(Ex/Ez):—‘ZO logw(lx/lz)~
................................. (3)
Observe that in equation (3) the log-
arithm of the ratio is multiplied by 20
instead of 10. This is because power
varies directly as the square of the
voltage or the square of the current,
and a logarithmic expression obtained
in the manner of equation (2) needs
to be multiplied again by 2, since
doubling a logarithm is equivalent to
squaring the number.

If, as is occasionally the case, the
current or voltage values in the ratio
are not associated with the same or
identical impedances, our decibel com-
putation must take into consideration
the absolute magnitudes of the cor-
responding impedances and power fac-
tors of the impedances:
no. db.=20 logxo(El/E2)+10 10gm(Z:/Z1)

+10 10g1u(f1/fz) ................. (4)
and
no. db=20 logw(l/I.) +10 logw(Z./Z:)
+10 logm(fl/fz) ................. (5)

Z. and Z. are the impedances in which
the voltages and currents operate, and
fi and f. are the values of the corre-
sponding power factors of the imped-
ances.

From equaticns (3), (4), and (5) the
following rules may be stated:

Rule B: When a voltage or current
ratio shows values associated with the
same or identical impedances, the num-
ber of db. is numerically equal to 20
times the common logarithm of the
ratio.

Rule C: When a voltage ratio shows
values associated with unequal
pedances, the number of db. is numeri-
cally equal to a sum of three logarith-
mic expressions: 20 times the log of the
voltage ratio plus 10 times the log of
the impedance ratio plus 10 times the
log of the power factor ratio.

Rule D: When a current ratio shows
values associated with unequal imped-
ances, the number of db. is numerically
equal to the sum of three logarithmic
expressions; 20 times the log of the
current ratio plus 10 times the log of
the impedance ratio plus 10 times the
log of the power factor ratio.

im-

Relationships

By definition, the common logarithm
of a number is the exponent denoting
the power to which 10 must be raised
to equal the given number. Thus, 3 is
the common log of 1000 since 10 must
be raised to the third power to equal
1000. 5 is the common log of 100,000;
6 of 1,000,000.

-Column 2 of Table 1 lists common
logs corresponding to a few of the even-
numbered ratios frequently encountered
in radio work. The ratios are given in
column 1. These logs are multiplied by
10 (in column 3) to give db. for power
ratios, and by 20 (in column 4) to give
decibels for current or voltage ratios.
July, 1948

It is readily seen from the chart that
a power ratio of 100 to 1 corresponds
to 20 db., while a current or voltage
ratio of the same magnitude corres-
ponds to 40 db. A ratio of 1,000,000 is
equivalent to 60 db. for power, but 120
db. for current or voltage. It is also
seen that a power, voltage, or current
ratio must be squared in order to
double the number of decibels; and that
increasing a power ratio to 10 times its
original value is equivalent to adding
10 db., while the same increase in a
current or voltage ratio is equivalent
to adding 20 db.

It should be apparent to the reader
that the same number of db. may be
obtained from each of a number of
ratios with widely divergent numerator
and denominator values, as long as the
same proportion exists between the two
terms. A clear understanding of this
condition not only explains why an
extremely low-powered system can
show the same number of db. gain as
one of high power, but at the same time
also places illustrative emphasis upon
the relativity of the transmission unit.

Consider, for example, three a.f. am-
plifiers—one delivering 1 watt output
with 0.1 milliwatt input; the second de-
livering 10 volts output for 100 milli-
volts input, both input and output cir-
cuits operating into 500 ohms imped-
ance; and the third delivering 50 watts
output for 5 milliwatts input. The gain
in each case is 40 db.

Applications

1. Amplifier Power Gain or Loss. (a)
Measure a.f. or r.f. input watts, (b)
measure a.f. or r.f. output watts, (c)
apply equation (2) and R«le A.

2. Amplifier Voltage Gain or Loss. Input
and Output Impedances Equal. (a)
Measure a.f. or r.f. input voltage, (b)
measure a.f. or r.f. output voltage, (c)
apply voltage equation (3) and Rule B.

3. Amplifier Current Gain or Loss. Input
and Output Impedances Equal. (a)
Measure a.f. or r.f. input current, (b}
measure a.f. or r.f. output current, (c)
apply current equation (3) and Rule B.

4. Amplifier Curvent or Voltage Gain or
Loss. Unequal Input and Output Imped-
ances. (a) Measure a.f. or r.f. input
voltage or current, (b) measure a.f. or
r.f. output voltage or current, (c) de-
termine absolute values of input and
output impedances, (d) determine ab-
solute values of power factor for the
two impedances, (e) apply voltage
equation (4) and Rwle C or current
equation (5) and Rzle D.

Note:—Any of the foregoing ampli-
fier characteristics may be taken for
the entire amplifier (over-all), a single
stage (per stage) or any cascaded
group of stzges. A plus db. rating indi-
cates gain; minus db., loss.

5. Amplifier Output Level, or A. F.
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(1) (2) (3) (4)
oB DB FOR
LOG =ta CURRENT
RATIO OF AR OR
RATIO RATIO | VOLTAGE
RATIO

t ) ) )

10 1 10 20
100 2 20 40
1000 3 30 60

10,000 4 40 80
100,000 5 50 100
1,000,000 3 60 120

Table 1. Relationship between voltage.
current, and power ratios and decibels.

Line Level. This is stated by engineers
and manufacturers as so many db., the
number of decibels above or below 6
milliwatts (zero db.) being assumed.
Apply the equation:
P iz watts = .006 x antilog
(db./10) .. cvvi e (6)

The term db. is the figure stated for
amplifier or line. An antilog is the fig-
ure or number which corresponds to a
certain log. (Looking up an antilog in
the log tables is the reverse of the pro-
cess of looking up a log.)

6. Microphone, Hum, Input Signal or
Noise Lerel. This is generally stated as
so many negative db., or “db. down,”
and like Example 5 refers to zero db.

(Continued on page 125)

Table 2. Chart showing the relationship
between watts and decibels based on
the standard zero level of six milliwatts.
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Mac’s RADI)

&)\ SERVICE SHOP

Mac and his red-headed assistant,

Barney, were working on had
been growing steadily louder and closer
together; and when there came a sud-
den sharp peal of thunder, Mac laid
aside his test prods.

“Let’s take a break, Red,” he sug-
gested as he started closing the switches
that grounded the AM antenna, the
FM dipole, and the TV three-element
beam; “that is, if you think you can
tear yourself away from your work.”

“W-e-l-1-], boss, if you insist—" Red
said with a very phoney-sounding re-
luctance.

Mac tripped the circuit-breaker that
opened both power leads going to the
receiver outlets and the test equipment
and settled himself comfortably on the
end of the bench. Just then there was
a brilliant flash of light accompanied
by the vicious “sn-a-a-a-p!” of a near
stroke of lightning, and Miss Perkins,
the office force of Mac’s Radio Service
Shop, sailed through the door of the
service department with rather unlady-
like haste.

“I-I just happened to think you boys
might like some of these chocolates I
picked up during lunch hour,” she
said holding out the open box in hands
that were noticeably shaking.

Barney hopped off the stool on which
he had been sitting and offered it to
her with a sweeping bow.

“You feed us candy, and we will pro-
tect you from the thunder,” he pro-
mised as he stretched his lanky frame
on the floor and began to open and
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THE static crashes in the receivers
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A LITTLE LIGHTNING

close his mouth suggestively like a
three-day-old robin.

“I don’t think we need expect any
customers for a few minutes,” Miss
Perkins said as she looked through the
door at the rain slashing down across
the plate glass windows of the shop;
“and as for you, Mr. Smarty,” she ex-
plained as she seated herself primly on
the stool and dropped a chocolate into
Barney’s gaping jaws, “I am not afraid
of lightning; I just don’t like it.”

“Anyway, you had better save your
strength for answering the ‘phone when
this is over,” Mac told her as he helped
himself liberally to the candy.

“How’s that?” Barney asked.

“The lightning,” Miss Perkins ex-
plained. “It always knocks out several
sets.

“How, Mac?” Barney inquired.

Before answering, Mac lazily sketched
with his left hand—it was the one with
no candy in it—the diagram of Fig. 3
on the little wall blackboard at the end
of the bench.

“There you have the two circuits by

Fig. 1. General Electric lightning
arrester for use with FM antennas.

\ COLD WATER PIPE

1
SPLIT LINE EXACTLY 31/2\@
ONBOTH SIDES OF L IGHTNING

ARRESTER
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which lightning can get into a radio—
excepting, of course, the remote possi-
bility of a direct stroke, which is a fate
that I wouldn’t even wish on a three-
tube midget. You will recognize ‘A’ as
the antenna circuit; ‘B, the 110 volt
input circuit.”

“Let’s talk about ‘A’ first. If lighin-
ing strikes near the antenna, it
duces a voltage in the antenna wire
which flows down through the lead-in,
the antenna coil, the chassis, and the
ground lead to the earth. If the current
is high enough, it will burn out the
antenna coil; if the voltage is sufficient,
it will jump to other parts of the re-
ceiver and may damage them.”

“How much voltage and current does
a stroke of lightning have?” Barney
wanted to know.

“That varies, of course, with different
strokes. It is estimated, though, that
the voltage is arcund 100,000 volis per
foot. That means that if the discharge
leaps from a mile-high cloud to the
earth, the wvoltage is equal to 5280
times 100,000, or more than five hun-
dred million volts. The current varies
from a few thousand amperes to a few
hundred thousand amperes.”

Barney whistled. “If lightning strikes
the antenna, then, about all you can
do is pick up the pieces—if there are
any pieces.”

Mac nodded agreement. “Yes, the
things to protect against are static
charges and induced voltages. Even
these are pretty hefty. It has been fig-
ured that the voltage induced in a
clothesline six and a half feet off the
ground by a stroke of lightning three
miles away is often around 30,000 volts,
and this voltage would be increased by
4600 volts for every foot you raised the
line. In an antenna with considerable
capacity, this induced current can be-
come high enough to do great damage.”

“What is the best protection against
these induced voltages?”

“Grounding switches would probably
be best if they were always closed dur-
ing electrical storms, but people either
forget or are not around when the
storm comes up; so lightning arresters
are the best bet. You have probably
noticed that I keep the shop key in
that slot so I cannot get it out until the
antenna grounding switches all
closed. I forget, too!” .

Barney waited until a window-ratil-
iing growl of thunder had subsided be-
fore asking, “How are lightning ar-
resters made ?”’

“There are dozens of different types.
Resistor, horn gap, carbon pile, elec-
trolytic, coated pellet, oxide disc, neon
gas—these are a few; but the important
thing is what they do. A lightning ar-
rester is simply a device that has a
high resistance to the passage of cur-

(Continued on page 168)
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T. A. PATTERSON, JR.

Fig. 1. Flat boitomed boat is used for stringing pickup cable in swamp areas.

Dil—the life blood of industrialization—is now

being located by modern electronic equipment.

‘ EEP in our Southwest territory

which, roughly, comprises the
4 - gstates of Louisiana, Texas,
Oklahoma, and New Mexico, the sensi-
tive fingers of radio inspired equip-
ment are probing the vast subter-
ranean arcas for new deposits of one
of our most valuable resources. Even
those who have heard the names geo-
physics, doodle - bugging, or seismo-
graph survey seldom realize the all-
important part clectronics has played
in the search for onec of earth’s richest
ireasures—OIL—truly a black gold, a
bonanza, without which the wheels of
industry would be paralyzed.

The many complex activities of the
petroleum industry, which include
scouting, leasing, royalties and min-
eral rights, drilling, spacing, Dpro-
ducing, wildcat ventures, and the
like, have become heavily dependent
on this comparatively new super-
sleuth of the deep, for on the shoul-
ders of the modern geophysicist has
fallen the burden of predetermination
of substructure formations.

July, 1948

Before delving into the applications
of electronics in petroleum’s realm,
we should first study very briefly the
term “geophysics” and the relation of
oil bearing structures to the earth’s
conformities. Webster defines the term

Fig. 2.

Part of seismograph crew on typical swamp operation.

“geophysics” as ‘“The physics of the
earth, or the science treating of the
agencies which modify the earth.” The
earth, over its span of life, has been
built up of a multitude of composite
layers of various materials, and, by
structural changes, has exposed cer-
tain layers, hidden others, and in some
places shifted the strata until they
no longer match. This resultant con-
figuration is known basically as a
fault, of which there are many kinds
and types. Fig. 4A illustrates various
types of structures of the substrata and
shows possible points where oil may
be found. The structures in which the

Where work is per-

formed in part dry and part submerged country, all equipment must be back-packed.

.\g
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Fig. 3.

porous stratum is shaped like an in-
verted bowl are called anticlines.
Much of the world’s known oil lies in
such reservoirs.

Using the above data as a rough
guide, we can now take up the process
of seismograph survey as applied to
the science of geophysics. First let us
go over the entire process of obtaining
a record of the earth’s variation, then
the theory can be broken down into
its component parts and studied indi-
vidually to determine the electronic
era’s part in the technique.

Using Fig:"4B as a reference guide,
the setup or spread is made as fol-
lows: In a straight line, predeter-
mined and marked by civil surveys
and maps, the shot point and recording
truck with its geophones are set up.
A charge of dynamite is set off at the
shot point with the resulting waves
reverberating downward to the hard
rock or limestone base beds, then re-
turning to the surface as an echo wave
to be picked up by the geophones and

e

Front view of typical two-way radio equipment and an open side view of the transmitter portion.

recorded photographically. The milli-
second time constants are the funda-
mental keynotes in determining the
information being sought. Fig. 4B
also shows a corresponding section of
the seismic record showing the rela-
tive “kicks” from various rock strata.
To an untrained eye, these “wriggly
snakes” are so much hash, but, to the
eye of an old hand in the game, the
hieroglyphics immediately become a
language of the earth, with syllables
and punctuations as plain as our own
native tongue.

With a slight background of the
general field, we can now explore the
component parts for a study of the
role radio plays in this dramatic
search for hidden wealth. To prove
a point, it might be mentioned that
the recording truck uses upward of
150 tubes in actual circuit functions.
As mentioned before, the split second
timing must be perfectly accurate, so
communication between the shot point
(where the dynamite charge is set off),

This
communications link plays an important role in coordinating operations and relaying the shot break marker.

and the recording instruments is an
absolute necessity. This is done in
one of two ways, depending upon the
location and type of area being sur-
veyed. Communication is established
between the two points by telephone
or by radio (see Fig. 3), and, by either
system, a contact is made for trans-
mission of the exact time marker or
“shot break” as it is called. One man-
ner of obtaining this marker is by
tying a piece of light wire about the
dynamite cap used to set off the blast
and, by long leads, connecting this
wire in series with the transmitter
keying circuit or the telephone line.
When the charge is shot off, the radio
or the phone is killed, thereby re-
moving the voltage at the other end
and producing a resultant kick.
Another system for handling this
necessity calls for a modification of
the blasting box. It is rebuilt in such
a manner that the current generated
by the magneto is not at once applied
to the dynamite-cap, but only when

Fig. 4. {(A) Cross-section of earth structure to a depth of approximately 5000 feet and a width of 2 miles. Dark-
ened areas are gas pockets, usually under considerable pressure, lying above the oil pools. (B) Artist’'s sketch show-
ing cross-section of earth with relative location of geophones to shot hole, and a record superimposed to show sub-
surface strata kicks on the record. Numbers 1 and 6 show relative pickup to the corresponding record trace: T is the
timing trace and X is the shot break point. Note the additional time required for the signal to reach phone 6 (Y).

START OF RECORD

Py e —— T T
o SHOOTING
EARTH'S SURFAGEW Mk TRUCK

REGORDING
TRUCK %\%
PICKUPS ~—p e [

(B)
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the handle reaches the bottom and hits
a micro-switch. One side of the firing
line runs through a small transformer,
the secondary of which is in series
with the phone line or modulation
transformer of the radio. The sudden
pulse gives a clean sharp break point,
readily discernible on the final record.

The instrument picking up these re-
verberations from the earth is known
as a geophone, and is most simply
identified by describing it as a moving
case microphone as seen in Fig. 6.
There may be from 6 to 36 of these
used, depending on general conditions
such as the type of spread, penetration
desired, etc. The average recording
unit uses 12 or 18, though at times
when ground conditions are bad, two
are used at each location to provide
a stronger signal. There are several
types of “jugs”’ used, usually of the
individual company’s own design, in-
corporating various types of move-
ments, impedances, and systems for
damping.

The typical geophone has a natural
frequency of from 10 to 40 cycles. It
is nearly critically damped and may
have an internal impedance of from
10 to 1000 ohms. The output voltage
of a “jug” having 100 ohms impedance
ranges from 20 to 100 volts per inch
amplitude of motion. Since this ap-
parently large output rating is in
terms of measurement units, it must
be emphatically pointed out that aver-
age movement for a weak reflected
signal is in the order of 1 microinch.

The output of each unit is carried
to the recording equipment over a
two conductor cable which is gener-
ally a heavily sheathed copper and
steel type (Fig. 6) to withstand the
rough treatment of field work. These
cables are stored, when not In use, on
large reels on the back of the record-
ing truck. These reels are powered
by electric starter type motors or a
power take-off gear box on the truck’s
transmission such as the one mounted
on the rear of the truck in Fig. 7.
In many portions of Louisiana and

Fig. 7. Recording and shooting truck showing cable reels in rear
and instrument panel inside truck. Operators are shown studying
the location record before moving their equipment to next point.

Florida, nearly impenetrable swamps
(Fig. 1)  require all gear to be carried
on the crew’s backs (Fig. 2) to some
of the locations. This necessitates a
very lightweight waterproof cable,
which, of course, gains in weight and
space saving, but at a sacrifice of
longevity.

The geophone signals are fed into
the instrument panel junction box and
thence to the control panel, where, by
multiple controls, they are balanced to
each other for equal deflection of the
camera mechanisms. These units are
neatly and compactly grouped on the
instrument panel in the recording cab.
Light tight, this cab also serves as a
dark room for developing the records
on the spot. A time delay mechanism
and circuit is incorporated in this
control panel to reduce the signal level
until the ground wave shock has
passed the truck. This is the rolling
motion of the earth near its surface
produced by the initial shock of the
explosion. The trick of the operation
is to set this delay so this ground wave
may be bypassed, yet the actual signal
sought after is passed freely. This in-
volves timing in the order of a few
milliseconds duration.

The amplifiers generally have three
or four stages of voltage amplification
with bandpass filters to eliminate un-
wanted noises and interference. De-
pendent upon the type of amplifier in
use, from 5 to 100 different fre-
quency response curves may be se-
lected by varying the upper and lower
frequency limits. An automatic vol-
ume control keeps the output level
approximately constant for input sig-
nal amplitude variations up to 1000
to 1. Maximum gain of these am-
plifiers is from 80 to 90 db. :

Such oddities as ants crawling ove
a geophone or wild game coming close
can create enough signal intensity on
the recording mechanism to render
a record useless. Cars driving down a
nearby highway, o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>